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CORONARY HEART DISEASE 


1 Baseli:.. Rest Electrocardiographic Abnormalities, Antihypertensive Treatment, and Mortality in the 
Multiple Risk Factor Intervention Trial 


MULTIPLE RISK FACTOR INTERVENTION TRIAL RESEARCH GROUP 


This report presents further analyses pertaining to a previously reported adverse mortality ‘rend in a subgroup 
of participants in the Multiple Risk Factor Intervention Tria!. The adjusted coronary artery disease (CAD) mortality 
rate was 67% higher in hypertensive men in the special-intervention (SI) group with baseline electrocardio- 
graphic abnormalities at rest than in corresponding men in the usual-care (UC) group. Abnormaiities were pri- 
marily R- or ST-T-wave changes. The higher CAD mortality rate in the SI group was manifested chiefly as sudden 
death within 1 hour. Men in the SI group with electrocardiographic abnormalities at rest who had been given di- 
uretic drugs (hydrochlorothiazide or chliorthalidone) had a 3-fold higher CAD mortality rate than those not given 
diuretic drugs. This increased relative risk (diuretics/no diuretics) was not seen among Si men with a normal 
electrocardiogram at rest nor in the UC group. No relation with diuretic dose or hypokalemia was found. 


16 Exercise Electrocardiogram and Coronary Heart Disease Mortality in the Multiple Risk Factor 
Intervention Trial 


MULTIPLE RISK FACTOR INTERVENTION TRIAL RESEARCH GROUP 


The Multiple Risk Factor Intervention Trial, a primary prevention triai, revealed a 7% lower coronary heart dis- 
ease (CAD) mortality rate (nonsignificant) in the group randomized to special intervention (SI) to reduce blood 
cholesterol levels, diastolic blood pressure, and cigarette smoking, compared with a group assigned to usual 
care (UC). In the UC group the 12% of men with an abnormal ST depression integral in response to heart-rate- 
limited exercise had 3 times the rate of CAD death of those with a normal test response. Contrary to the result 
that had been predicted for the subgroup with a normal response, there was no SI-UC difference in CAD mortali- 
ty. However, in the subgroup with an abnormal response, the CAD mortality rate was 57% lower in SI than UC 
participants. 


26 Relation of Antianginal Efficacy of Nifedipine to Degree of Coronary Arterial Narrowing and to 
Presence of Coronary Collateral Vessels 


WOLFGANG SCHULZ, STEFAN JOST, GISBERT KOBER, and MARTIN KALTENBACH 


Patients who do not respond to nifedipine have been reported in many studies. A reflex tachycardia, cited as ex- 
planation, is often not present. To test if there is evidence for a ‘‘coronary steal’ phenomenon in patients who 
do not respond to nifedipine treatment, 36 selected patients with coronary artery disease were separated into 
2 groups: those in whom a coronary steal appeared possible (occlusions and collaterals, group B, C and D) and 
those in whom it was not possible (stenoses and no collaterals, group A). Patients underwent repetitive exercise 
tests after double-blinded crossover treatment with 20 mg of nifedipine, 20 mg of isosorbide dinitrate, the combi- 
nation of both and placebo. After nifedipine, ST-segment depression and angina pectoris were reduced only in 
group A; after isosorbide dinitrate, ST-segment depression and angina pectoris were reduced in all groups. An 
inadequate increase in heart rate was not found among those who did not respond to nifedipine. It is concluded 
that steal-like mechanisms are responsible for the lack of response to nifedipine treatment. 


33 Coronary Hemodynamic and Metabolic Effects of Nifedipine in Patients with Coronary Artery Disease 
Treated with Beta-Blocking Drugs 


PETER SCHANZENBACHER, GERHARD GOTTFERT, GERHART LIEBAU, and KURT KOCHSIEK 


The coronary hemodynamic and metabolic effects of nifedipine were studied after propranolol-induced §-recep- 
tor blockade in 12 patients with coronary artery disease. Propranolol led to a decrease in heart rate, coronary 
blood flow and myocardial oxygen consumption and to an increase in coronary vascular resistance and the coro- 
nary arteriovenous oxygen difference. Subsequent administration of nifedipine resulted in a transient increase 
in coronary blood flow, a reduction in coronary vascular resistance and the coronary arteriovenous oxygen dif- 
ference and a sustained decrease in mean aortic pressure and myocardial oxygen consumption. Thus, the ability 
of nifedipine to dilate the coronary vasculature was effective in reversing the inappropriate vasoconstriction 
caused by propranolol, while maintaining an oxygen saving effect for the heart. 


37 Value of Arm Exercise Testing in Detecting Coronary Artery Disease 
GARY J. BALADY, DONALD A. WEINER, CAROLYN H. McCABE, and THOMAS J. RYAN 


To determine the sensitivity of arm exercise in detecting coronary artery disease, 30 patients with a history of 
angina and angiographically proved CAD (270% stenosis in 1 or more vessels) performed both arm ergometry 
and treadmiil testing. Ischemic ST-segment depression (> 1 mm) or angina occurred more frequently with leg 
exercise than with arm exercise (86% vs 40%, respeciively p <0.001), although there was no significant differ- 
ence in peak rate-pressure product achieved with either test. Peak oxygen consumption was greater during leg 
exercise than during arm exercise (18 vs 13 mi/kg/min, p <0.001). For the patients with concordantly positive 
tests, the oxygen consumption at the onset of ischemia was significantly lower during arm testing than during leg 
testing (12 vs 17 mi/kg/min, p <0.001). There was no significant difference in heart rate during either test at the 
onset of ischemia. Thus, arm exercise testing is less sensitive than leg exercise in detecting CAD, but is a rea- 
sonable alternative in patients who cannot perform lower extremity exercise. 


40 Coronary Risk Factors and Their Pathway of Action Through Coronary Raised Lesions, Coronary 
Stenoses and Coronary Death. Multivariate Statistical Analysis of an Autopsy Series: The Oslo Study 


INGAR HOLME, LARS A. SOLBERG, LISA WEISSFELD, ANDERS HELGELAND, INGVAR HJERMANN, 
PAUL LEREN, JACK P. STRONG, and O. DALE WILLIAMS 


From 1972 to 1980, results of 204 consecutive autopsy cases from the Oslo Study cohort of 16,202 40- to 49- 
year-old men were obtained from whom information of risk factors as serum cholesterol, high-density lipopro- 
tein cholesterol, triglycerides, systolic blood pressure, cigarette smoking, physical activity at work and at lei- 
sure, and social class was available. This report describes the strong relation found between coronary raised le- 
sions, Coronary stenoses, and death from coronary heart disease and risk factors such as serum cholesterol, 
high-density lipoprotein cholesterol and blood pressure. None of the other coronary risk factors appeared to be 
significantly related to stenosis when raised lesion was used as an independent variable. 


48 Percutaneous Transluminal Coronary Angioplasty After Intracoronary Streptokinase in Evolving Acute 
Myocardial Infarction 


SILVIO E. PAPAPIETRO, WILLIAM A. H. MacLEAN, ALFRED W. H. STANLEY, Jr., RANDALL G. HESS, 
NAN CORLEY, JOAQUIN G. ARCINIEGAS, and TERRY B. COOPER 


Percutaneous transluminal coronary angioplasty (PTCA) was attempted in 13 patients with acute myocardial in- 
farction after administration of intracoronary streptokinase. After thrombolytic therapy, 11 patients had a severe 
residual stenosis and 7 patients a persistent total occlusion of the infarct-related artery. PTCA was successful 
in 13 of 18 patients (72%): in 9 of 11 with stenoses and in 4 of 7 with total occlusions. PTCA reduced the severity 
of the coronary diameter narrowing from 91 + 2% to 27 + 7% (p <0.001) and the transstenotic pressure gradi- 
ent from 38 + 5 to 6 + 2 mm Hg (p <0.01). One patient in shock died during urgent coronary surgery after unsuc- 
cessful PTCA. One patient had anterolateral reinfarction with reocclusion of the left anterior descending artery 
5 days after PTCA. Twelve patients had an uneventful hospital course, and cardiac catheterization before hospi- 
tal discharge (8 to 17 days) revealed reocclusion of the infarct-related coronary artery in 3 and persistent paten- 
cy of the artery in 9. Persistent patency of the infarct-related artery was associated with preservation of left ven- 
tricular end-diastolic volume (initial 86 + 6 mi/m?; follow-up 91 + 6 1l/m?), and improvement in left ventricular 
ejection fraction in some patients. 
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54 Positive Exercise Thallium-201 Test Responses in Patients with Less Than 50% Maximal Coronary 
Stenosis: Angiographic and Clinical Predictors 


KENNETH A. BROWN, MARY OSBAKKEN, CHARLES A. BOUCHER, H. WILLIAM STRAUSS, 
GERALD M. POHOST, and ROBERT D. OKADA 


The incidence and causes of abnormal thallium-201 myocardial perfusion studies in patients with maximal angi- 
ographic coronary stenosis of less than 50% were examined in 100 patients. Maximal coronary stenosis ranged 
from 0 to 40%. Logistic regression analysis was performed using clinical, exercise and angiographic data. Sig- 
nificant predictors of a positive stress thallium-201 test were: percent maximal coronary stenosis (p <0.0005), 
propranolol use (p <0.01), interaction of propranolol use and percent maximal stenosis (p <0.01), and stress- 
induced chest pain (p = 0.05). Positive thallium tests were more common in patients with maximal stenosis of 
21 to 40% compared to maximal stenosis of 0 to 20% and were especially common in patients with 21 to 40% 

stenoses who reached 85% maximal predicted heart rate. Patients taking propranoiol more frequently had posi- 
tive thallium-201 tests than patients not taking propranolol. individual perfusion defects corresponded well to the 
presence of a 21 to 40% stenosis in the coronary artery that supplied that region. The high frequency of thal- 
lium-201 defects associated with 21 to 40% stenosis and an observed close correspondence of such detects 
with territory supplied by these stenoses suggests that such coronary lesions may have true hemodynamic im- 
pact. In addition, the high incidence of positive thallium-201 test results in patients taking propranolol suggests 
that an attempt be made to wean patients off 8 blockade before exercise thallium testing. 


58 Collateral Circulation in Coronary Artery Disease 


MacARTHUR A. ELAYDA, VIRENDRA S. MATHUR, ROBERT J. HALL, G. ALI MASSUMI, 
EFRAIN GARCIA, and CARLOS M. de CASTRO 


Collateral circulation was assessed among patients with severe coronary artery disease. Two hundred two con- 
secutive patients were studied. Of the 127 patients who had at least 1 major branch that was totally occluded, 
collateral circulation was seen angiographically in 125, whereas collateral circulation was seen in only 2 of the 
75 patients without total occlusion; both had 99% (near-total) occlusion. Thus, collateral circulation cannot be 
seen angiographically unless there is total or near-total occlusion. Left ventricular wall motion analysis indicates 
that an akinetic area can exist despite good collateral flow and normal wall motion can be seen in area of occlud- 
ed artery despite poor collateral flow to that segment. 


61 Influence of Magnesium lon on Human Ventricular Defibrillation After Aortocoronary Bypass Surgery 


BERNICE R. HECKER, CAROL L. LAKE, IRVING L. KRON, ROBERT M. MENTZER, IVAN K. CROSBY, 
STANTON P. NOLAN, and RICHARD S. CRAMPTON 


Although administration of magnesium ion (Mgt*) produces spontaneous ventricular defibrillation and de- 
creases the incidence of arrhythmias in various clinical conditions, a beneficial effect of administration of Mg** 
during cardiac surgery could not be demonstrated. Neither spontaneous ventricular defibrillation nor a decreased 
incidence of arrhythmias occurred. Administration of Mg** before cardiopimonary bypass increased the num- 
ber of shocks and the level of energy required for direct ventricular defibrillation. Elevation of the concentration 
of plasma magnesium during cardiac surgery above 2.3 mg/dl, the midnormal range, cannot be recommended. 


65 Remnant Saphenous Veins After Aortocoronary Bypass Grafting: Analysis of 3,394 Centimeters of 
Unused Vein from 402 Patients 


BRUCE F. WALLER and WILLIAM C. ROBERTS 


The status of saphenous veins intended for use as aortocoronary bypass grafts was determined from a histologic 
survey of 3,394 cm of unused veins excised from 402 patients who underwent bypass operations. Over 90% of 
6,788 five-millimeter-long remnant segments had some degree of intimal fibrous thickening, including 16 (0.4%) 
segments from 10 patients that were narrowed 76 to 100% in cross-sectional area. Preexisting saphenous vein 
disease may account for some of the variability in intimal changes observed within the same bypass graft or 
among different grafts in the same patient. 


ARRHYTHMIAS AND CONDUCTION DISTURBANCES 


72 Chronic Lorcainide Therapy for Symptomatic Premature Ventricular Complexes: Efficacy, 
Pharmacokinetics and Evidence for Norlorcainide Antiarrhythmic Effect 


R. HARDWIN MEAD, DEBORAH L. KEEFE, ROBERT E. KATES, and ROGER A. WINKLE 


This study evaluates the long-term efficacy of lorcainide in suppressing chronic symptomatic ventricular prema- 
ture beats, and examines the relation of arrhythmia suppression to plasma concentrations of lorcainide and nor- 


lorcainide, a metabolite that accumulates after repeated oral doses. Fourteen patients were treated with lorcain- 
ide, 200 to 400 mg/day; 12 achieved nearly complete suppression of arrhythmias within 1 year. Lorcainide and 
norlorcainide plasma concentrations remained stable after the first week of therapy. Antiarrhythmic activity per- 
sisted throughout the year. On drug withdrawal after 1 year, the norlorcainide washout half-life was more than 
twice that of lorcainide, and the return of arrhythmias occurred after the lorcainide plasma concentration had 
fallen to subtherapeutic levels, suggesting an antiarrhythmic effect of noriorcainide. Therapy was well tolerated 
in the majority of patients. 


79 Flecainide: Long-Term Treatment Using a Reduced Dosing Schedule 


DAVID FLOWERS, DEBORAH O’GALLAGHER, VILMA TORRES, DENNIS MIURA, and 
JOHN C. SOMBERG 


Flecainide is a new antiarrhythmic agent that was initially prescribed at 200 mg twice daily, but after reports of 
early toxicity, the dose was reduced to 100 mg twice daily. The efficacy of flecainide at the reduced dosage regi- 
men was studied in 40 patients. Programmed electrical stimulation induced sustained ventricular tachycardia in 
21 patients and nonsustained ventricular tachycardia in 19. Flecainide prevented ventricular tacnycardia induc- 
tion in 26 patients (65%). Twenty-one patients were discharged on flecainide therapy, 100 mg twice daily, and 
were followed up a mean of 11 months; all ventricular tachycardia events were abolished, with an 85% reduc- 
tion in ectopy. Sixteen patients are alive and well, 1 patient died suddenly, 1 died from noncardiac causes and 
1 had a breakthrough arrhythmia. Thus, flecainide therapy guided by programmed electrical stimulation is effec- 
tive at a reduced dose. 


84 Effect of Electrical Activation Site on Left Ventricular Performance in Ventricular Tachycardia 
Patients with Coronary Heart Disease 


JOEL S. RAICHLEN, JONATHAN M. LINKS, and PHILIP R. REID 


The effect of alterations in the site of ventricular activation was examined by endocardial pacing in 10 patients 
with coronary disease who were undergoing evaluation for recurrent ventricular arrhythmias. During right ven- 
tricular (RV) pacing sequences, radionuclide ventriculograms were acquired for calculation of left ventricular 
(LV) volumes. When compared to pacing from the RV outflow tract, RV apical pacing resulted in higher end-dia- 
stolic volume (p = 0.020), end-systolic volume (p = 0.041), stroke volume (p = 0.046), peak rate of LV ejection 
(p = 0.034), and peak rate normalized for differences in end-diastolic volume (p = 0.047). These higher volumes 
and ejection rates for RV apical vs RV outflow tract pacing occurred with different radionuclide patierns of 
emptying and an increase in LV/RV stroke count ratio (p = 0.030), suggesting the development of mitral regurgi- 
tation. These differences suggest that the anatomic site of origin for ectopic foci may be an important determi- 
nant of the hemodynamic consequences of ventricular tachycardia. 


88 Intravenous and Oral Loading Versus Oral Loading Alone with Amiodarone for Chronic Refractory 
Ventricular Arrhythmias 


NICHOLAS Z. KERIN, ROGER D. BLEVINS, HOWARD FRUMIN, KATHY FAITEL, and 
MELVYN RUBENFIRE 


To determine whether combined intravenous (i.v.) and oral loading with amiodarone can shorten its onset of ac- 
tion, a comparative study was conducted. Twenty patients with refractory ventricular arrhythmias were referred 
for treatment with amiodarone. Ten patients (group A) were treated with oral loading (800 mg/day for 7 days, 600 
mg/day for 3 days and then 200 to 400 mg/day), and 10 patients (group B) were treated first with i.v. loading (5 
mg/kg) and then by the same regimen as group A. The time to optimal ventricular arrhythmia control was shorter 
for group B (20 + 18 vs 105 + 83 days, p <0.05) and the cumulative amiodarone dose at the time of control was 
smaller for group B (10 + 8 vs 48 + 39 g, p <0.05). Thus, initial loading with i.v. amiodarone can shorten the 
time to optimal ventricular arrhythmia control. 


92 Intravenous Quinidine: Relations Among Concentration, Tachyarrhythmia Suppression and 
Electrophysiologic Actions with Inducible Sustained Ventricular Tachycardia 


HENRY J. DUFF, D. GEORGE WYSE, DANTE MANYARI, and L. BRENT MITCHELL 


Twenty-one patients with sustained inducible ventricular tachycardia received a quinidine sulfate intusion de- 
signed to produce pseudo-steady-state concentrations in the low and high therapeutic range, avoiding high peak 
concentrations. Mean concentrations produced approximated the target levels (12.6 + 11 and then 18 + 9 
Lu Militer); however, there was substantial interindividual variability. Transient hypotension occurred in 3 patients, 
none of whom had marked impairment of left ventricular ejection fraction. Inducible ventricular tachycardia was 
suppressed in 5 patients at low concentrations and in an additional 4 at high concentrations. Response to intra- 
venous quinidine did not predict similar response during oral therapy. This discrepancy was at least in part a re- 
sult of poor patient tolerance of high-dose oral quinidine. 
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98 Effect of the Calcium Antagonist Diltiazem on Atrioventricular Conduction in Chronic Atrial Fibrillation 
KARL THEISEN, MATHIAS HAUFE, JOCHEN PETERS, FRANZ THEISEN, and HANS JAHRMARKER 


Mean ventricular rates and RR-interval histograms were analyzed in 10 patients with stable atrial fibrillation after 
a single dose of diltiazem and during maintenance therapy. Diltiazem reduced the mean ventricular rate signifi- 
cantly in these patients. Two distinct types of changes were found in the RR-interval histograms, suggesting that 
in 50% of the patients the increase of the concealed conduction in the atrioventricular node was primarily the 
result of an increase in the atrial fibrillation rate; however, in the other 50% both prolonged atrioventricular re- 
fractory period and increased atrial fibrillation rate contributed to the increase of concealed conduction. 


103 Electrocardiographic Diagnosis of Left Ventricular Hypertrophy in the Presence of Left Bundie Branch 
Biock: An Echocardiographic Study 
HENRYK KAFKA, GARY W. BURGGRAF, and JOHN A. MILLIKEN 


M-mode echocardiography was used to estimate the left ventricular (LV) mass of 100 subjects with left bundle 
branch block. A calculated LV mass of at least 215 g and an LV mass index of at least 115 g/m? of body 
surface area were used as standards for increased LV mass (LV hypertrophy). Fifty-six percent had LV hypertro- 
phy by mass alone and 71% by LV mass index. Four electrocardiographic parameters—R in aVL = 11; QRS axis 
S—40; SV; + RVs or RVg 2 40; SV2 > 30 and SV; = 25—used in cumulative fashion had a sensitivity of 73% 
and 75% and a specificity of 66% and 90%, respectively. The electrocardiographic criteria for LV hypertrophy 
in left bundle branch block are at least as reliable as in normal conduction. 


SYSTEMIC HYPERTENSION 


107 Serial Measurements of Systolic Time Intervals During Treatment with Hydrochlorothiazide Alone and 
Combined with Other Antihypertensive Agents ' 


MARY C. KYLE and EDWARD D. FREIS 


The major changes in systemic time intervals after administration of hydrochlorothiazide were a decrease in left 
ventricular ejection time corrected for heari rate and electromechanical systole and an increase in preejection 
period/left ventricular ejection time. Addition of either hydralazine, prazosin, oxprenoiol or propranoloi resulted 
a partial return of these values toward baseline. Although the return, indicating improvement in left ventricular 
performance, may have been due to the effects of the added drugs, it could also result from long-term hemody- 
namic changes associated with the diuretic drugs. 


112 Enhanced 24-Hour Norepinephrine and Renin Secretion in Young Patients with Essential 
Hypertension: Relation with the Circadian Pattern of Arterial Blood Pressure 


MICHAEL L. TUCK, NAFTALI STERN, and JAMES R. SOWERS 


Arterial blood pressure (BP), plasma norepinephrine (NE) and plasma renin activity (PRA) levels were measured 
in 9 young normotensive subjects (mean age 24 + 3 years) and 9 young patients with essential hypertension 
(mean age 29 + 3 years) at 20-minute intervals over 24 hours. A distinct circadian rhythm was demonstrated for 
mean BP, NE and PRA in both groups. Circadian changes in mean BP correlated with NE in all subjects. Mean NE 
and PRA levels were higher in the hypertensive group throughout the 24-hour cycle, the differences being most 
accentuated during sleep. These findings provide evidence for increased basal sympathetic tone throughout the 
24-hour cycle in young persons with essential hypertension. 


116 Role of Prostaglandins in the Renal Handling of a Salt Load in Essential Hypertension 


BRUNO TRIMARCO, ANTONIO DE SIMONE, ALBERTO CUOCOLO, BRUNO RICCIARDELLI, 
MASSIMO VOLPE, PAOLA PATRIGNANI, LUIGI SACCA, and MARIO CONDORELLI 


Renal function and systemic hemodynamics were assessed in 10 hypertensive patients and in 10 age-matched 
normotensive subjects under control conditions and after a salt load either alone or combined with indomethacin 
or sulindac. Indomethacin was used as ubiquitous inhibitor of prostaglandin synthesis and sulindac was used to 
inhibit prostaglandin synthesis in all tissue except the kidney. The changes induced by the salt load were conpa- 
rable in the 2 groups. However, after indomethacin, only hypertensive patients showed a significant reduction 
in the 24-hour sodium excretion; this reduction was significantly correlated with the changes in renal blood flow 
(r = 0.803, p <0.01). After the addition of sulindac to the salt load, the differences in the 24-hour sodium excre- 
tion between the 2 groups vanished. Our data suggest that renal prostaglandins participate in renal disposal of 
a chronic salt load in hypertensive patients but not in normal persons. 
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CONGESTIVE HEART FAILURE 


122 immediate Converting-Enzyme inhibition with intravenous Enalapril in Chronic Congestive Heart 
Failure 


SPENCER H. KUBO, ROBERT J. CODY, JOHN H. LARAGH, XAVIER E. PRIDA, STEVEN A. ATLAS, 
ZHUNG YUAN, and JEAN E. SEALEY 


To test the hypothesis that intravenous enalapril is a useful pharmacologic probe of the renin angiotensin sys- 
tem, intravenous enalapril was administered to 9 patients with severe congestive heart failure. This produced 
abrupt and complete blockade of converting enzyme with peak effect at 30 minutes. Associated with the reduc- 
tion of angiotensin |l-mediated vasoconstriction, systemic vascular resistance decreased markedly and cardiac 
index increased. The time course of angiotensin Il levels suggested that the lack of a cumulative effect from ad- 
ditive doses was a result of complete inhibition of converting enzyme. One patient did not respond to treatment 
with enalapril, despite comparable hemodynamic severity of heart failure, the renin angiotensin system was not 
activated. Thus, intravenous enalapril is capable of rapid and complete inhibition of converting enzyme for the 
accurate assessment of angiotensin Il-mediated vasoconstriction in severe congestive heart failure. This may 
be helpful in clarifying the pathophysiologic characteristics of vasoconstriction for more specific therapy. 


VALVULAR HEART DISEASE 


127 Pattern of Left Ventricular Diastolic Filling in Chronic Aortic Regurgitaticn: A Gated Blood Pool 
Assessment 


STEVEN J. LAVINE, WILLIAM P. FOLLANSBEE, DAVID P. SHREINER, 
VENKATARAMAN KRISHNASWAMI, P. S. REDDY, and KAREN S. McKEE 


The left ventricular diastolic filling curve was evaluated in 24 normal subjects and 29 patients with chronic aortic 
regurgitation (AR). Reduced peak filling rates (PFR), mean filling rates (MFR), peak ejection rates (PER), PFR/ 
MFR, PFR/PER, and a longer rapid filling period normalized for diastolic time was noted in patients with AR. Eight 
of the 29 patients with AR had clinical evidence of congestive heart failure. Diastolic filling values were abnor- 
mail in this subgroup compared with those in normal subjects, but were similar to those in the asymptomatic 
subgroup of patients with AR. In patients with AR, an abnormal pattern of diastolic filling was noted, consisting 
of reduced diastolic filling and systolic ejection rates with more linear filling (reduced PFR/MFR) during a longer 
rapid filling period. 


133 Frequency of Mitral Valve Dysfunction from Mitral Anular Caicium as Detected by Doppler 
Echocardiography 


ARTHUR J. LABOVITZ, JEANNE G. NELSON, DENISE M. WINDHORST, HAROLD L. KENNEDY, and 
GEORGE A. WILLIAMS 


Fifty-one patients with echocardiographic diagnosis of mitral anular calcification (MAC) were examined by Dop- 
pler echocardiography to determine the prevalence of mitral regurgitation (MR) and functional mitral stenosis. 
Eleven patients (22%) were found to have mild MR, 17 patients (33%) moderate to severe MR, and 4 patients 
(8%) had significant mitral stenosis. Clinical descriptors such as heart murmur and history of congestive heart 
failure were of limited value in predicting hemodynamic abnormalities. Evaluation of transmitral flow by Doppler 
of patients with mitral anular calcium may be a useful adjunct in the noninvasive assessment of mitral vaive 
flow. 


138 Mitral Valve Prolapse and Ruptured Chordae Tendineae 
ROBERT M. JERESATY, JESSE E. EDWARDS, and SURENDRA K. CHAWLA 


To determine the causes of ruptured chordae tendineae and their possible etiologic relation to mitral valve pro- 
lapse, the mitral valve was examined in 25 consecutive and surgically proved cases of ruptured chordae ten- 
dineae. Mitral valve prolapse, in the absence of endocarditis, was the underlying pathologic abnormality in 22 
of these 25 patients (88%). In 4 patients, mitral valve prolapse had been documented by auscultation before 
chordal rupture; none of these patients had had infective endocarditis. The morphologic and historical evidence 
suggests that mitral valve prolapse is probably the most common cause of ruptured chordae tendineae. 


CARDIOMYOPATHY 


143 Findings on Endomyocardial Biopsy in Infants and Children with Dilated Cardiomyopathy 
ALAN B. LEWIS, HARRY B. NEUSTEIN, MASATO TAKAHASHI, and PAUL R. LURIE 


Fifteen infants and children with dilated cardiomyopathy (DC) underwent transvascular endomyocardial biopsy. 
The light and electron microscopic findings were reviewed to assess the presence of lymphocytic infiltration in- 
dicating active myocarditis. Thirteen patients underwent both right and left ventricular biopsy and 2 underwent 
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only right ventricular biopsy. An average of 5 tissue samples were obtained from each child. None of the en- 
domyocardial biopsy specimens revealed an inflammatory process, despite evidence of extensive interstitial fi- 
brosis, myofiber degeneration or hypertrophy. Ultrastructural changes in the mitochondria, T tubules or Z-band 
configuration were noted in approximately one-third of the patients. Thus, persistent, active myocarditis is an un- 
common cause of DC in children. Immunosuppressive therapy, which may be harmful, should be considered in 
children with DC only after myocardial inflammation has been documented by endomyocardial biopsy. 


146 Arrhythmias in Ischemic and Nonischemic Dilated Cardiomyopathy: Prediction of Mortality by 
Ambulatory Electrocardiography 
JOHN HOLMES, SPENCER H. KUBO, ROBERT J. CODY, and PAUL KLIGFIELD 


The prognostic value of the frequency and complexity of ventricular ectopy was evaluated in 31 patients with se- 
vere ischemic and nonischemic dilated cardiomyopathy who underwent right-sided cardiac catheterization and 
neurohormonal profiling. Subgroups based on peak ventricular arrhythmia grade included 9 patients with simple 
ventricular premature contractions (Lown 1 to 3) and 22 patients with complex ventricular premature contrac- 
tions (Lown 4 and 5). During the 14-month mean follow-up period, 14 patients died, 12 from sudden death and 
2 in circulatory failure. Mortality was strikingly related to arrhythmias: The mortality rate was 11% in the simple 
ventricular arrhythmia group and 59% in the complex ventricular arrhythmia group. No baseline variable other 
than peak ventricular premature contraction grade so clearly predicted death. These data are consistent with the 
hypothesis that complex ventricular arrhythmias represent an independent mortality risk factor in patients with 
severe dilated cardiomyopathy 


CONGENITAL HEART DISEASE 


152 Value of Image Enhancement and Injection of Contrast Medium for Right Ventricular Volume 
Determination by Two-Dimensional Echocardiography in Congenital Heart Disease 


PETER E. LANGE, PETER A. SEIFFERT, FRANK PREIS, ARMIN WESSEL, DIETRICH G. W. ONNASCH, 
HANS-J. HAHNE, and PAUL H. HEINTZEN 


Right ventricular volumes calculated on the basis of echocardiographic cross sections from 23 children before 
and after application of digital enhancement techniques underestimated angiocardiographic volumes (p <0.01) 
and more so in end-diastole (51%) than in end-systole (36 % ). Correlation between angio- and echocardiograph- 
ic volumes was good for end-diastole and end-systole for the unprocessed echograms (r = 0.97/0.95), after 
image enhancement (r = 0.97/0.96), and after image enhancement and injection of contrast media (r = 0.97/ 
0.95). The echocardiographic 4-chamber view allows right ventricular volume determination with an acceptable 
accuracy; its underestimation is related to inadequate visualization of trabeculations and mainly to the model 
used. Application of image enhancement techniques allows easier outlining of the internal cavity surface but 
does not improve the accuracy significantly. The advantage gained by the combination of contrast injection and 
image enhancement techniques does not warrant the routine central injection of available contrast material. 


MISCELLANEOUS TOPICS 


159 Magnitude and Implications of Spontaneous Hemodynamic Variability in Primary Pulmonary 
Hypertension 


STUART RICH, GILBERT E. D’ALONZO, DAVID R. DANTZKER, and PAUL S. LEVY 


The pulmonary artery (PA) pressure at rest and pulmonary resistance may vary in patients with primary pulmo- 
nary hypertension (PPH). We determined the amount of variability (coefficient of variation) in the systemic and 
PA pressure, cardiac output and systemic and pulmonary resistance by making hourly measurements for 6 hours 
in 12 patients with PPH. Then, the patients underwent hydralazine and nifedipine treatment and the percent de- 
crease in pulmonary resistance was measured. Spontaneous variability occurred in every patient, averaging 8 % 
in PA pressure and 13% in pulmonary resistance. Patients with the most variability in PA pressure had the most 
variability in cardiac output (r = 0.69, p = 0.02) and variability was greatest in patients who had the highest pul- 
monary resistances (r = 0.91, p <0.01). There was no correlation between the amount of variability and the de- 
crease in pulmonary resistance from hydralazine or nifedipine. From these data, we derived 95% confidence 
limits and calculated that a change of 22% in PA pressure, or 36% in pulmonary resistance would be necessary 
in order to attribute the changes to a drug effect in a given patient. 


164 Acute Effects of Alcohol on Left Ventricular Function in Healthy Subjects at Rest and During Upright 
Exercise 


HENNING KELBAEK, THOMAS GJORUP, INGELISE BRYNJOLF, NIELS JUEL CHRISTENSEN, and 
JOHN GODTFREDSEN, With the technical assistance of BIRGIT VESTERGAARD 


Radionuclide angiocardiography was performed in 6 healthy men, median age 25 years, at rest and at submaxi- 
mal exercise during light (serum ethanol 23 mmol/liter) and heavy (serum ethanol 45 mmoi/liter) alcohol intoxi- 


cation. At light intoxication, left ventricular ejection fraction at rest decreased (5%). At heavy intoxication left 
ventricular ejection fraction decreased both at rest (11%) and at 75% submaximal exercise (6%), heart rate at 
rest increased (81 vs 62 beats/min), and systolic blood pressure decreased at 50% submaximal exercise (145 
vs 163 mm Hg). Plasma norepinephrine concentrations were increased by 24% during light and by 30 to 38% 
duririg heavy intoxication; no changes were recorded in plasma epinephrine concentrations. Control investiga- 
tions revealed no significant changes in measurements due to ingestion of isovolumic, isocaloric drinks. It is 
suggested that alcoho! intoxication causes a dose-dependent impairment of cardiac contractility. Compensatory 
mechanisms may account for a reduced influence during exercise. 


168 Diastolic Time During Recovery from Upright Exercise in Persons Without Heart Disease 


TETSURO SUGIURA, TOSHIJI IWASAKA, YOSHINORI L. DOI, BRUCE G. HAFFTY, MITSUO INADA, 
and DAVID H. SPODICK 


In 12 normal volunteers, despite decreased heart rate at 5 and 2 minutes after exercise in the upright position, 
diastolic time and total diastole per minute shortened significantly, with disproportionate lengthening of diastolic 
time at 2 minutes. These events appear to represent a physiologic response due to increased ventricular filling 
in the presence of diminishing adrenergic effect. 


171 Radiation Exposure and Protection in Cardiac Catheterization Laboratories 
STEPHEN W. MILLER and FRANK P. CASTRONOVO, Jr. 


This report is a review of the literature regarding radiation exposure and protection in cardiac catheterization 
laboratories. Cardiac catheterization with angiography may give a patient the largest dose of x-radiation of any 
diagnostic medical examination. In contrast, the physicians and technologists working daily in the catheteriza- 
tion laboratory receive low-level radiation over an extended time period. Although the radiobiology is complex, 
the physicians who perform cardiac catheterization should be familiar with potential genetic and somatic effects 
and with the methods to reduce or eliminate radiation exposure. Catheterization personnel have control over the 
time duration of exposure, placement of technologists, shielding and dosimetry. 


METHODS 


177 Accuracy of Left Ventricular Ejection Fraction Using the Nuclear Stethoscope in Left Ventricular 
Aneurysm 


DAVID M. McCARTHY and P. TODD MAKLER, Jr. 


Although the nuclear stethoscope, a nonimaging probe, accurately determines left ventricular (LV) ejection frac- 
tion (EF), its reliability in patients with LV aneurysm has not been established. Accordingly, LVEF was determined 
using the nuclear stethoscope and compared with that determined by equilibrium gated blood pool scanning in 
29 patients, 1 studied on 2 separate occasions, for a total of 30 patient studies. Patient studies were separated 
into 2 groups. Patients in group | (n = 20) had no gated blood pool evidence for aneurysm, and those in group Il 
(n = 10) had discrete focal akinesia or dyskinesia. Nineteen patients (13 in group | and 6 in group Il) had 2 sepa- 
rate nuclear stethoscope acquisitions. In group |, EF determined by gated blood pool scanning (53 + 4%, mean 
+ standard error) did not differ from that determined by nuclear stethoscope (51 + 4%). EF determined using ei- 
ther gated blood pool scanning (32 + 6%) or nuclear stethoscope (35 + 5%) was significantly lower in group 
ll than in group |, although nuclear stethoscope and gated blood poo! scanning did not differ. Reproducibility was 
excellent (rf = 0.96). Overall, nuclear stethoscope and gated blood pool EFs correlated closely (; = 0.93), and 
the correlation coefficients were similar in groups | (r = 0.92) and Il (r = 0.92). The slopes of the regression 
curve for group | (0.97) and group Ii (0.92) were not statistically different. These results confirm the accuracy and 
reproducibility of LVEF determination by nuclear stethoscope and specifically demonstrate its reliability in pa- 
tients with LV aneurysm. 


CARDIOVASCULAR PHARMACOLOGY 


181 Association of Methemoglobinemia and Intravenous Nitroglycerin Administration 


KERRY J. KAPLAN, MAR: TABER, J. RUSSELL TEAGARDEN, MICHELE PARKER, and 
RICHARD DAVISON 


Significant elevation of arterial methemoglobin levels has been reported with the administration of intravenous 
(i.v.) nitroglycerin (NTG). To determine the incidence and clinical significance of this potential side effect of i.v. 
NTG, serial arterial methemoglobin levels were determined in 50 consecutive patients who received i.v. NTG for 
at least 48 hours. The mean methemoglobin level for the 141 samples was 1.57 + 0.08%, which differs from 
the control mean vaiue in our laboratory of 0.44 + 0.01%. Although no patients had clinical symptoms from 
methemoglobin, 20 patients had elevated levels (> 1%) on at least 1 occasion. Seventy-eight of the 141 sam- 
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ples analyzed were in the normal range, whereas the other 63 determinations were between 2 and 5%. Patients 
with normal methemoglobin levels differed from those with abnormal levels in the dose of i.v. NTG (mean infu- 
sion rate 244 + 16 vs 351 + 17 g/min; total cumulative dose 1,612 + 153 vs 3,398 + 308 mg). In conclusion, 
Clinically significant methemoglobinemia is uncommon with i.v. NTG infusion; however, when large doses of 
NTG are administered, this complication is more likely. 2 


184 incomplete and Delayed Bioavailability of Sublingual Nitroglycerin 
PATRICK K. NOONAN and LESLIE Z. BENET 


Eight healthy male volunteers received 16 doses of sublingual nitroglycerin (GTN) tablets (0.4 mg). Each subject 
also received an i.v. GTN infusion so that the absolute bioavailability could be evaluated. The mean bioavailabili- 
ty (+SD) of sublingual GTN, estimated from plasma GTN concentrations, 36.2 + 24.9% (range 2.6 to 113%). 
The amount of GTN not absorbed after & minutes, determined from the mouth rinse analyses, varied from 2.7 to 
65.8% (mean 31.4 + 18.9%) of the administered dose. A mean GTN peak concentration of 1.89 + 1.64 ng/mi 
was attained. A mean peak time of 5.3 + 2.3 minutes indicates that sublingual absorption is not instantaneous 
and can be relatively slow, with peak times of as long as 10 minutes. These data indicate that GTN pharmacoki- 
netic values should not be estimated only from sublingual doses of GTN. Attempts to correlate pharmacodynam- 
ic measurements to sublingual doses must take into account the low and variable bioavailability and the poten- 
tially long peak times after sublingual GTN administration to patients. 


EXPERIMENTAL STUDIES 


188 Validation in Dogs of a Rapid Digital Angiographic Technique to Measure Relative Coronary Blood 
Flow During Routine Cardiac Catheterization 


JOHN McB. HODGSON, VICTOR LeGRAND, ERIC R. BATES, G. B. JOHN MANCINI, 
FRED M. AUERON, WILLIAM W. O'NEILL, SANDRA B. SIMON, GLENN J. BEAUMAN, 
MICHAEL T. LeFREE, and ROBERT A. VOGEL 


A digital angiographic technique that allows for rapid analysis of relative regional coronary blood flow using se- 
lective coronary arteriography is reported. Validation of this technique was performed in 14 instrumented dogs 
by comparison of digital flow ratio estimates with electromagnetic flow ratio measurements. Electrocardio- 
graphic gated digital images were acquired at baseline flow and during contrast or papaverine-induced hyper- 
emia. Dua!-parameter functional images were then generated using color and intensity coding to represent con- 
trast medium arrival time and density, respectively. Coronary flow reserve ratios calculated digitally correlated 
well with actual electromagnetic flow ratios (r = 0.92). Digital estimates were accurate (regression slope = 
0.90), reproducible (+ 13%) and had excellent interobserver (r = 0.99) and intraobserver (r = 0.98) variability. 
Thus, digital angiography can be used during routine cardiac catheterization to obtain rapid, accurate and repro- 
ducible estimates of relative regional coronary blood flow. 


194 Electrophysiologic and Anatomic Changes in the Atrioventricular Junction of Dogs After Direct- 
Current Shocks Through Tissue Fixation Catheters 


MELVIN M. SCHEINMAN, SAROJA BHARATI, YIN-SHI WANG, WILLIAM A. SHAPIRO, and 
MAURICE LEV 


Tissue fixation electrode catheters were inserted under fluoroscopy into the region of atrioventricular (AV) node 
in 6 dogs and a series of shocks were delivered from the electrode catheter to a back patch. Electrophysiologic 
studies 2 to 3 weeks after the procedure showed only minimal changes in AV nodal conduction, whereas histo- 
logic examination showed substantial damage to the AV junction. It is concluded that there is a large safety mar- 
gin for AV conduction. This technique may be applicable to patients with drug-refractory AV nodal reentrant 
tachycardia. 


199 Mechanical “Cough” Cardiopulmonary Resuscitation During Cardiac Arrest in Dogs 


JAMES T. NIEMANN, JOHN P. ROSBOROUGH, ROBERT A. NISKANEN, CLIF ALFERNESS, and 
J. MICHAEL CRILEY 


Coughing produces systemic perfusion during ventricular fibrillation (VF). A circulatory assist apparatus was de- 
vised to reproduce the physiology of forceful coughing, i.e., simultaneous pulsatile increases in intrathoracic 
pressure (pneumatic vest) and intraabdominal pressure (abdominal binder). In this study, countershock outcome 
after 30 minutes of VF and CPR with the vest/binder device or conventional CPR are compared in 18 dogs. Aor- 
tic and right atrial (RA) pressures, the instantaneous aortic-RA difference (coronary perfusion pressure) and 
biood gas levels were measured. Only 1 of 9 dogs that received conventional CPR were resuscitated and sur- 
vived 24 hours; 7 of 9 dogs supported with the vest/binder device were resuscitated and were neurologically 
normal at 24 hours (p = 0.007). Systolic aortic and RA pressures, mean coronary perfusion pressure, and blood 


gas levels were not significantly different between survivors and nonsurvivors. Peak diastolic coronary perfusion 
pressure averaged 23 + 6 mm Hg for survivors, but only 6 + 10 mm Hg for nonsurvivors (p <0.001). It is con- 
cluded that (1) circulatory support techniques that use the “thoracic pump”’ can sustain vital organ perfusion dur- 
ing VF, and (2) diastolic coronary perfusion pressure is a determinant of countershock outcome and can be fa- 
vorably manipulated by mechanical means. 


205 influence of the Aortic Component of the Second Heart Sound on Left Ventricular Maximal Negative 
dP/dt in the Dog 


DAMON SMITH and ERNEST CRAIGE 


Maximal negative left ventricular dP/dt is widely used as a measure of isovolumic muscular relaxation of the ieft 
ventricle. in the course of canine experiments designed to elucidate the hemodynamic events responsible for 
the aortic component of the second heart sound, high-fidelity left ventricular pressure and dP/dt signals were re- 
corded, as well as accelerations detected on the root of the aorta and epicardium at the cardiac apex. The aortic 
component of the second heart sound was coincident with maximal negative dP/dt and affected its magnitude 
to a variable and unpredictable extent. This may account for sorne of the unexpected variations in magnitude of 
maximal negative dP/dt that have been described in various disease states as well as in laboratory experiments 
in which the effects of physiologic and pharmacologic interventions have been studied. 


210 Morphologic Changes Induced by Dilation of the Pulmonary Valve Anulus with Overlarge Balloons in 
Normal Newborn Lambs 


JOHN C. RING, THOMAS J. KULIK, BARBARA A. BURKE, and JAMES E. LOCK 

The pulmonary valve anuli of 14 normal newborn lambs were dilated with angioplasty balloons 20% smaller to 
90% larger than the anulus. in 3 dilations, a dynamic technique was used, consisting of withdrawal of the fully 
inflated balloon from the anulus into the body of the right ventricle. Twelve lambs were killed acutely, 2 were 
killed late, and detailed gross anatomic and microscopic observations of the heart were made. The major dam- 
age to the heart from balloon dilation is not to the pulmonary anulus, but to the right ventricular outfiow tract and 
free wall, with mural hemorrhages of varying size. Trauma is minor ‘f the balloon is less than 30% larger than 
the anulus, but is considerable when the balloon is more than 50% larger, and is worst subjacent to the proximal 


end of the balloon, so that longer balloons may cause greater damage. Resolution of acute right ventricular hem- 
orrhage occurs with smail, patchy areas of fibrosis. 
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Prosthetic Mitral Regurgitation Detected by Doppler Echocardiography 


ROBERT P. FERRARA, ARTHUR J. LABOVITZ, ROBERT D. WIENS, HAROLD L. KENNEDY, and 
GEORGE A. WILLIAMS 
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CORONARY HEART DISEASE 


251 Medically Directed At-Home Rehabilitation Soon After Clinically Uncomplicated Acute Myocardial 
Infarction: A New Model for Patient Care 


ROBERT F. DeBUSK, WILLIAM L. HASKELL, NANCY H. MILLER, KATHY BERRA, and 
CRAIG BARR TAYLOR, /n cooperation with WALTER E. BERGER Ill and HENRY LEW 


Medically directed at-home rehabilitation was compared with group rehabilitation that began 3 weeks after clini- 
cally uncomplicated acute myocardial infarction (AMI) in 127 men, mean age 53 + 7 years. Between 3 and 26 
weeks after AMI, adherence to individually prescribed exercise was equally high (271%), the increase in func- 
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tional capacity equally large (1.8 + 1.0 METs) and nonfatal reinfarction and dropout rates equally low (both 
3%). No testing- or training-related complications occurred in either group. Medically directed at-home reha- 
bilitation has the potential to increase the availability and to decrease the cost of rehabilitating low-risk survivors 
of AMI. 


258 Effect of Beta-Adrenergic Blockade on the Results of Exercise Testing Related to the Extent of 
Cororary Artery Disease 


STEPHEN W.-C. HO, MICHAEL J. McCOMISH, and ROGER R. TAYLOR 


Maximal treadmill exercise testing was carried out in 50 patients with angiographically documented coronary ar- 
tery disease in the presence and absence of §-adrenoceptor blockade. This treatment increased the duration 
of exercise, delayed the onset of angina or suppressed its occurrence and, hence, altered the limiting symptom, 
delayed the onset of ST-segment depression and reduced maximal ST depression. inconclusive tests (absence 
of ST-segment changes and failure to reach target heart rate) were increased. Without § blockade, there was 
a significantly shorter duration of exercise in those with left main (LM) disease, and 3-vessel or LM disease were 
infrequent in the absence of limitation by angina, features abolished by 8 blockade. It is concluded that 8 block- 
ade obscures the diagnostic and prognostic interpretation of exercise testing and impairs the ability to select 
those likely to have extensive coronary obstructive disease. 


263 Early Exercise Training in Patients Older than Age 65 Years Compared with that in Younger Patients 
After Acute Myocardial infarction or Coronary Artery Bypass Grafting 


MARK A. WILLIAMS, CARL M. MARESH, DENNIS J. ESTERBROOKS, JAMES J. HARBRECHT, and 
MICHAEL H. SKETCH 


To evaluate potential benefits that elderly cardiac patients might gain from early exercise programs, 361 cardiac 
patients were studied. Seventy-six patients were aged 65 years or older. All patients participated in a 12-week 
exercise program after an acute myocardial infarction or coronary artery bypass grafting. Comparison of data 
before and after exercise revealed that elderly patients had significant decrease in body weight, percent body 
fat, resting heart rate, submaximal average double product, and submaximal average rating of perceived exer- 
tion. Maximal achieved heart rate and METs significantly increased. Magnitudes of change seen in the elderly 
were similar to those seen in younger patients. These results suggest that the benefits of an early exercise pro- 
gram in younger patients may also be expected in elderly patients. 


267 Early Positive Exercise Test and Extensive Coronary Disease: Effect of Antianginal Therapy 
JHULAN MUKHARJI, MARK KREMERS, KIRK LIPSCOMB, and C. GUNNAR BLOMQVIST 


To examine the effect of antianginal therapy on the incidence of an early positive exercise response, 57 men 
with stable angina pectoris underwent bicycle ergometry before and after treatment with a caicium-blocking 
agent and long-acting nitrates. A 63% reduction in early positive responses was noted after therapy. in 24 pa- 
tients who underwent coronary arteriography, the sensitivity and specificity of an early positive response in pre- 
dicting 3-vessel and left main disease changed from 92% and 58% before to 42% and 75% after therapy. The 
positive and negative predictive values changed from 69% and 88% before to 63% and 63% after therapy. It 
is concluded that antianginal therapy reduces the usefulness of an early positive exercise response in screening 
for extensive coronary disease. 


271 improved Accuracy of the Exercise Electrocardiogram: identification of Three-Vessel Coronary 
Disease in Stable Angina Pectoris by Analysis of Peak Rate-Related Changes in ST Segments 


PETER M. OKIN, PAUL KLIGFIELD, OLIVIER AMEISEN, HARVEY L. GOLDBERG, and 
JEFFREY S. BORER 


To assess the applicability of the rate-related change in ST-segment depression (ST/HR slope) for the identifica- 
tion of 3-vessel coronary artery disease (CAD), 50 patients in whom exercise electrocardiography and coronary 
cineangiography had been performed for suspected CAD were retrospectively evaluated. Standard electrocar- 
diographic criteria (2 1 mm horizontal or downsloping ST depression) identified 3-vessel CAD with a sensitivity 
of 78%, specificity of 56% and positive predictive value of only 50%. Peak ST/HR slope criteria (26.0 
LV /beat/min) identified 3-vessel CAD with a sensitivity of 78% , specificity of 97% and positive predictive value 
of 93%. Overall test accuracy using measured peak ST/HR slope was 90% compared with 64% for standard 
ST-depression criteria. It is concluded that analysis of the peak ST/HR slope can greatly improve the diagnostic 
accuracy of exercise electrocardiography, and that further prospective study of this method is indicated. 
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277 Effect of Coffee on Exercise-induced Angina Pectoris Due to Coronary Artery Disease in Habitual 
Coffee Drinkers 


KENNETH M. PITERS, ANTONIO COLOMBO, HAROLD G. OLSON, and SAMUEL M. BUTMAN 


The acute effects of coffee on exercise-induced angina pectoris were studied in 17 patients with coronary artery 
disease using a double-blind treadmill protocol. Both 1 and 2 cups of caffeinated coffee increased the exercise 
duration until onset of angina (8 and 12%, respectively, p <0.05), whereas 2 cups of decaffeinated coffee had 
no effect. The exercise duration until 0.1 mV of ST-segment depression, as well as the heart rate, blood pres- 
sure and double product at angina and at 0.1 mV of ST-segment depression were similar after ingestion of caf- 
feinated or decaffeinated coffee. Serum caffeine levels indicated adequate absorption of caffeine. The acute in- 
gestion of 1 to 2 cups of caffeinated coffee had no deleterious effect on exercise-induced angina in patients with 
coronary artery disease. 


281 Propranolol-Verapamil Versus Propranolol-Nitedipine in Patients with Severe Angina Pectoris of 
Effort: A Randomized, Double-Blind, Crossover Study 


MICHAEL D. WINNIFORD, KAY L. FULTON, JAMES R. CORBETT, CHARLES H. CROFT, and 
L. DAVID HILLIS 


Sixteen patients with continuing angina and a positive exercise tolerance test despite therapy with propranolol 
were maintained on a constant dose of propranolol and, in addition, received verapamil (360 mg/day) and nifedi- 
pine (60 mg/day) for 3 weeks each in a double-blind, randomized fashion. In comparison with propranolol alone, 
a propranolol-verapamil combination reduced anginal frequency, nitroglycerin usage, and the magnitude of ST- 
segment depression during exercise, whereas a propranolol-nifedipine combination exerted no significant effect 
on anginal frequency or nitroglycerin usage. Thus, in patients with severe angina of effort who took propranolol 
alone, the addition of verapamil was more effective than the addition of nifedipine. 


286 Hemodynamic and Metabolic Effects of Diltiazem During Coronary Sinus Pacing with Particular 
Reference to Left Ventricular Ejection Fraction 


MARTIN A. JOSEPHSON, JAMES HOPKINS, and BRAMAH N. SINGH 


Fifteen patients with coronary artery disease undergoing cardiac catheterization were studied before and after 
intravenous diltiazem, 0.165 to 0.25 mg/kg. Hemodynamic variables, metabolic measurements and left ventric- 
ular ejection fractions were obtained at rest and during coronary sinus pacing before and during diltiazem admin- 
istration. At rest, systemic resistance was reduced by 22% (p <0.01) and mean arterial pressure by 12% (p 
<0.01); cardiac index increased from 2.4 + 0.4 to 2.6 + 0.4 liters/min/m? (p <0.01) with no significant change 
in heart rate. The mean pulmonary artery pressure increased from 17 + 2 to 19 + 3 mmHg (p <0.01), but other 
hemodynamic variables were not affected. Diltiazem given during pacing reduced mean aortic pressure (112 + 
15 to 104 + 15 mm Hg, p <0.05) but other hemodynamic variables were not affected significantly. Diltiazem did 
not affect left ventricular ejection fraction at rest, but significantly lessened the decrease in ejection fraction (16 
vs 8%, p <0.01) that occurred during pacing. 


291 Familial Aggregation and Early Expression of Hyperapobetalipoproteinemia 


. ALLAN SNIDERMAN, BABIE TENG, JACQUES GENEST, KATHERINE CIANFLONE, 
SHOLOM WACHOLDER, and PETER KWITEROVICH Jr. 


Hyperapobetalipoproteinemia is the combination of a normal or near normal low-density lipoprotein (LDL) cho- 
lesterol level in the face of an elevated LDL apoB level. This study examined the offspring of parents with prema- 
ture coronary artery disease and hyperapobetalipoproteinemia. A substantial portion, that is in 3, had hyperapo- 
betalipoproteinemia and of these only the minority had clearly elevated plasma triglyceride or LDL cholesterol 
levels. Thus, hyperapobetalipoproteinemia appears to be present frequently in the offspring of affected families, 
an observation which may explain, at least in part, the familial aggregation of coronary artery disease. 


296 Continuous Positive Airway Pressure by Face Mask in Acute Cardiogenic Pulmonary Edema 


JUKKA RASANEN, JUHANI HEIKKILA, JOHN DOWNS, PERTTI NIKKI, IRMA VAISANEN, and 
ANNE VIITANEN 


Continuous positive airway pressure administered by face mask was compared prospectively to ambient airway 
pressure breathing in 40 patients with respiratory failure from acute cardiogenic pulmonary edema. The use of 
10 cm H,0 continuous positive airway pressure improved gas exchange and reduced work of breathing within 
10 minutes. Simultaneously, heart rate and systolic blood pressure decreased, indicating relief of the circulatory 
stress associated with pulmonary edema. No complications occurred with either treatment. The patients treated 
with an ambient airway pressure appeared to be at greater risk of requiring endotracheal intubation and ventila- 
tor treatment than those who received continuous positive airway pressure. 


= 


301 Intracoronary Thrombolytic Therapy in Acute Myocardial infarction: A Prospective, Randomized, 
Controlled Trial 
ALBERT E. RAIZNER, FRANCISCO A. TORTOLEDO, MARIO S. VERANI, RICHARD E. VAN REET, with 
JAMES B. YOUNG, FRANK D. RICKMAN, W. RICHARD CASHION, DAVID A. SAMUELS, 
CRAIG M. PRATT, MOHAMMED ATTAR, HOWARD S. RUBIN, JOHN M. LEWIS, MILTON S. KLEIN, and 
ROBERT ROBERTS 


A prospective, randomized trial was designed to assess the efficacy of intracoronary thrombolytic therapy with 
streptokinase (STK) in acute myocardial infarction. Sixty-four patients were randomized into a traditional control 
group, an intracoronary STK group and a nitroglycerin group that was treated identically to the STK group except 
that the patients did not receive STK. Giobal ejection fraction (EF) by radionuclide ventriculography measured 
before therapy and 7 to 10 days later demonstrated wide variability of response among persons in all groups but 
improved significantly in the STK-recanalized patients. The greatest magnitude of improvement occurred in 
STK-recanalized patients whose EF was low (<45) on admission. Regional EF of the infarcting segments im- 
proved in the STK group as a whole, and more strikingly, in the STK-recanalized patients. 


309 intravenous Versus intracoronary Streptokinase in Acute Myocardial Infarction 


RUSSELL P. VALENTINE, DOUGLAS E. PITTS, JO ANN BROOKS-BRUNN, JAMES G. WILLIAMS, 
EUGENE VAN HOVE, and PAUL E. SCHMIDT 


Sixty-six patients with acute myocardial infarction treated with intravenous (i.v.) streptokinase (STK) were com- 
pared with 98 patients treated with intracoronary (i.c.) STK in a prospective trial of coronary thrombolysis. Lysis 
occurred in 51% of patients who received i.v. STK and 59% of patients who received i.c. STK. A significant re- 
duction in time from onset of pain to administration of STK occurred. Complications were identical in the 2 
groups. Patients in whom reperfusion was achieved had a significantly greater ejection fraction increase than 
those in whom it was not. It is concluded that the safety and efficacy of i.v. and i.c. STK are equivalent, and that 
iv. STK offers significant advantages in shortening time to treatment and in making lytic therapy more widely 
available. 


313 Follow-Up After Coronary Arterial Reperfusion with intravenous Streptokinase in Relation to Residual 
Myocardial Infarct Artery Narrowings 


ROLF SCHRODER, HANS VOHRINGER, THOMAS LINDERER, GIANCARLO BIAMINO, 
THOMAS BRUGGEMANN, and ENZ-RUDIGER V. LEITNER 


Quantitative measurements of the diameter stenosis after 24 hours and in the fourth week after successful intra- 
venous thrombolysis in 15 patients revealed a significant decrease from 62 to 55%. Sixty-three patients with 
a patent infarct-related artery in the fourth week were followed up for a mean of 34 months. Fifty-nine percent 
of patients have had a stenosis less than 65%, and 41% have had a stenosis greater than 65% in diameter. 
Eighteen patients underwent repeat study after 26 months (range 18 to 40). It appears that in patients with a re- 
sidual stenosis less than 65 % in the fourth week after successful intravenous streptokinase, reocclusion or rein- 
farction is a relatively rare event, whereas it is frequent in patients with a more severe residual stenosis. Percu- 
taneous transluminal coronary angioplasty may be advisable in these latter patients. 


318 Value of Radionuclide Angiography for Predicting Specific Cardiac Events After Acute Myocardial 
infarction 


KENNETH G. MORRIS, SEBASTIAN T. PALMERI, ROBERT M. CALIFF, RAY A. McKINNIS, 
MICHAEL B. HIGGINBOTHAM, R. EDWARD COLEMAN, and FREDERICK R. COBB 


The value of rest and exercise radionuclide angiography (RNA) for predicting specific events including death, re- 
current infarction, coronary care unit readmission for unstable chest pain and medically refractory angina after 
acute myocardial infarction (AMI) was studied in 106 consecutive survivors of AMI. RNA measures of left ven- 
tricular function, rest and exercise ejection fraction, were predictive of subsequent mortality, whereas the 
change in ejection fraction from rest to exercise, which reflects residual potentially ischemic myocardium, was 
predictive of subsequent ischemic events. Significant correlations were found between RNA variables and a va- 
riety of clinical descriptors previously reported to have prognostic significance. Rest and exercise RNA after AMI 
provides significant prognostic information regarding specific events during follow-up independent of that pro- 
vided by clinical assessment. 


MARK A. HLATKY, ROBERT M. CALIFF, KERRY L. LEE, DAVID B. PRYOR, GALEN S. WAGNER, and 
ROBERT A. ROSATI 


The significance of precordial ST-segment depression during inferior acute myocardial infarction (AMI) is con- 
troversial. in 162 such patients it was found that those with ST depression in leads V ; through V3 developed sig- 
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nificantly larger infarcts as assessed by a QRS scoring system. Hospital mortality was 4% (3 of 75 patients) 
among patients without ST depression, and 13% (11 of 87) in patients with ST depression. The relation between 
the amount of ST depression and hospital mortality remained significant (p <0.003) after adjusting for other po- 
tentially prognostic factors. Among patients discharged from the hospital, the 5-year survival was 92% in those 
without precordial ST depression and 80% in those with precordial ST depression. Thus, precordial ST-segment 
depression on the admission electrocardiogram during an inferior acute myocardial infarction indicates a larger 
infarction, predicts a higher hospital mortality, and suggests a worse long-term prognosis after discharge. 


330 tsosorbide Dinitrate Sublingual Therapy for inferior Myocardial Infarction: Randomized Trial to Assess 
infarct Size Limitation 


PEDRO PABON OSUNA, LUIS M. GARCIA MORENO, ANTONIO ARRIBAS JIMENEZ, 

ANGEL SALA SANCHEZ-CASTILLO, CANDIDO MARTIN LUENGO, JOSE SANCHEZ HERNANDEZ, 
LUIS CASTANO BAZO, MANUEL CASCON BUENO, MAXIMILIANO DIEGO DOMINGUEZ, and 
CLAUDIO LESDESMA GARCIA 


To evaluate whether sublingual isosorbide dinitrate can reduce infarct size, 41 patients with acute myocardial 
infarction were randomized to contro! (n = 20) and treatment (n = 21) groups. Patients in the treatment group re- 
ceived 10 mg of isosorbide dinitrate every 2 hours. infarct size was estimated by QRS scoring, peak creatine ki- 
nase (CK) blood levels and CK curves. There was no significant difference between the groups in maximal or cu- 
mulative CK levels or QRS score (16.5% of left ventricle infarcted in the control group and 17% in the treatment 
group). In both groups the QRS score increased significantly at 13 hours after Mi, and the increase was highiy 
significant at 19 to 23 nours. Thus, sublingual isosorbide dinitrate did not reduce infarct size in patients with infe- 
rior myocardial infarction. 


335 Frequency of Pericardial Effusion as Determined by M-Mode Echocardiography in Acute Myocardial 
Infarction 


KERRY KAPLAN, RICHARD DAVISON, MICHELE PARKER, JEAN PRZYBYLEK, AMY LIGHT, 
DENNIS BRESNAHAN, HILLEL RIBNER, and JAMES V. TALANO 


A pericardial friction rub occurs in 6 to 16% of patients after acute myocardial infarction (AMi), but the incidence 
of pericardial effusion (PE) is unknown. M-mode echocardiography was done 1, 3 and 5 days after AMI in 43 con- 
secutive patients admitted within 24 hours of an AMI, and PE was detected in 16 (37%). The size of the PE was 
small in 7, moderate in 6 and large in 3. A pericardial friction rub developed in 8 (19%) of whom only 4 had PE. 
Pleuritic chest pain diminished by sitting up and relieved by anti-inflammatory agents developed in 12 (28%), of 
whom only 5 had PE. In conclusion, PE as detected by M-mode echocardiography is frequently present after AMI; 
and its presence is not closely associated with the occurrence of a pericardial friction rub or typical pericardial 
pain. 


338 Contractile Properties of the Left Ventricle with an Aneurysm 
STEPHEN ARVAN and PEDRO BADILLO 


Percent fractional shortening properties of the left ventricle were analyzed by 2-dimensional echocardiography 
in 25 subjects who sustained their first anterior wall acute myocardial infarction. In 8 of the 25 subjects a left 
ventricular (LV) aneurysm subsequently developed. The percent fractional shortening of the basal and mid-LV 
segments was significantly better in group | subjects than in group Il subjects. Infarct size as determined by peak 
creatinine kinase isoenzyme levels was large in both groups and were not significantly different from each other. 
Severe asynergy of the infarcted myocardium was more common in the group of patients with LV aneurysm. 
These results indicate that LV aneurysm formation depends upon a critical imbalance of myocardial forces 
where strong LV segmental contractility causes bulging of weakened ones. 


342 Assessment of Hemodynamic Significance of Isolated Stenoses of the Left Anterior Descending 
Coronary Artery Using Thallium-201 Myocardial Scintigraphy 


VICTOR KALFF, MICHAEL J. KELLY, ALAN SOWARD, RICHARD W. HARPER, PHILIP J. CURRIE, 
YEAN L. LIM, and AUBREY PITT 


In 22 patients with isolated single-vessel left anterior descending coronary artery stenoses who were undergoing 
percutaneous transluminal coronary angioplasty, the results of exercise thallium-201 myocardial perfusion 
scintigraphy were independently predictive of the mean transstenotic pressure gradient (p <0.003) after taking 
into account the assessment provided by coronary angiography. It is suggested that this additional information 
may be of most value when a coronary stenosis is less than 90% luminal diameter narrowing and its clinical sig- 
nificance is uncertain. 


347 Clinical, Angiographic, Hemodynamic, Perfusional and Functional Changes after One-Vessel Left 
Anterior Descending Coronary Angioplasty 
ROBERT D. OKADA, YEAN L. LIM, CHARLES A. BOUCHER, GERALD M. POHOST, 
DAVID A. CHESLER, and PETER C. BLOCK 


Percutaneous transluminal coronary angioplasty (PTCA) was successfully performed in 20 patients with 1-vessel 
left anterior descending coronary artery disease. Peak workload, heart rate and systolic blood pressure all in- 
creased significantly after PTCA. Of 12 patients with an abnormal exercise electrocardiogram before PTCA, 8 
had normal electrocardiograms after the procedure. Significant improvement in thallium activity was present 
in the anterior and septal segments of the left ventricle 1 week after PTCA. In addition, there was a significant 
reduction in the amount of thallium redistribution between initial and delayed images and improvements in the 
clearance rates from these same regions. Exercise ejection fraction response and septal wall motion also im- 
proved after PTCA. Thus, improvement in clinical, angiographic and hemodynamic factors, as well as in Jobal 
and regional myocardial perfusion and function occur after PTCA. 


357 Early Detection of Restenosis After Successful Percutaneous Transiuminal Coronary Angioplasty by 
Exercise-Redistribution Thallium Scintigraphy 


WILLIAM WIJNS, PATRICK W. SERRUYS, JOHAN H.C. REIBER, PIM J. de FEYTER, 
MARCEL van den BRAND, MAARTEN L. SIMOONS, and PAUL G. HUGENHOLTZ, with the statistical 
assistance of JAN G.P. TIJSSEN 


Exercise-induced ischemia as evidenced from early and late (4 hours) postexercise thallium scintigraphy was 
observed in 35 of 89 asymptomatic patients 4 weeks after a primary successful percutaneous transluminal coro- 
nary angioplasty. All patients had a clinical follow-up and a control coronary angiogram a median of 6 months 
later. The findings of an initially abnormal scintigram was associated with a high incidence of restenosis at late 
angiography (positive predictive value 74%). This suggests that restenosis had already occurred to some extent 
at 4 weeks in most patients in whom it was going to occur. 


362 Comparison of Preoperative, Operative and Postoperative Variables in Asymptomatic or Minimally 


Symptomatic Patients to Severely Symptomatic Patients Three Years After Coronary Artery Bypass 
Grafting: Analysis of 423 Patients 


PIM J. de FEYTER, PATRICK W. SERRUYS, RONALD W. BROWER, MARCEL van den BRAND, 
HARALD J. ten KATEN, PAUL G. HUGENHOLTZ, and EGBERT BOS 


During a 3-year follow-up of 423 patients who underwent coronary artery bypass graft surgery, the incidence of 
patients in New York Heart Association class Ill to |V was 19%. This adverse outcome could not be predicted 
from 80 clinical, angiographic and perioperative variables, but was associated with a high attrition rate of the 
grafts. The reoperability rate was 54%. Of the patients in whom reoperation could not be performed, half of 
them improved to class | to Il with intensive medical treatment. The reoperable patients were initially offered an 
intense medical treatment, which resulted in an improvement to class | to Il in one-third of the patients. The non- 
responders underwent reoperation after which the majority improved to class | to Il. 


ARRHYTHMIAS AND CONDUCTION DISTURBANCES 


367 Usefulness of Electropysiologic Testing in Evaluation of Amiodarone Therapy for Sustained 
Ventricular Tachyarrhythmias Associated with Coronary Heart Disease 
LEONARD N. HOROWITZ, ALLAN M. GREENSPAN, SCOTT R. SPIELMAN, CHARLES R. WEBB, 
JOEL MORGANROTH, HESCHI ROTMENSCH, NEIL M. SOKOLOFF, ALAN P. RAE, 
BERNARD L. SEGAL, and HAROLD R. KAY 


The clinical value of electrophysiologic testing of amiodarone was assessed in a prospective study of 100 con- 
secutive patients with sustained ventricular tachyarrhythmias treated with amiodarone. In 20 patients in whom 
ventricular tachycardia could no longer be initiated after amiodarone therapy there were no recurrences of ar- 
rhythmia. in patients in whom ventricular tachycardia remained inducible there were recurrences in 38 of 80 pa- 
tients (48%). The severity of the recurrence was predicted by electrophysiologic testing. This study suggests 
that electrophysiologic testing is useful in the clinical management of patients with ventricular tachyarrhythmias 
treated with amiodarone. 
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372 Cardiac Arrest and Sudden Death in Patients Treated with Amiodarone for Sustained Ventricular 
Tachycardia or Ventricular Fibrillation: Risk Stratification Based on Clinical Variables 


LORENZO A. DICARLO Jr., FRED MORADY, MARY JANE SAUVE, PATRICIA MALONE, 
JESSE C. DAVIS, THOMAS EVANS-BELL, STUART A. WINSTON, and MELVIN M. SCHEINMAN 


Multivariate analysis of 11 clinical variables was performed in 104 patients with sustained, symptomatic ventric- 
ular tachycardia (VT) or ventricular fibrillation treated with amiodarone. Twenty-five patients (24%) had cardiac 
arrest or sudden death after 7.3 + 6.2 (mean + standard deviation) months of therapy. Multivariate analysis iden- 
tified an ejection fraction less than 0.40, syncope or cardiac arrest before amiodarone therapy, and VT (3 or 
more consecutive ventricular premature depolarizations) during predischarge ambulatory electrocardiographic 
monitoring as variables associated with a high risk of subsequent cardiac arrest or sudden death (p <0.03). Pa- 
tients who had these 3 clinical variables had a much higher incidence of cardiac arrest or sudden death at 6 
months (62%) and 12 months (76%) than did patients with an ejection fraction of 0.40 or greater, without syn- 
cope or cardiac arrest before amiodarone therapy, and without VT during predischarge ambulatory electrocar- 
diographic monitoring (2% and 5%, respectively, p <0.02). Risk stratification using clinical variables can pre- 
dict which patients are at high risk of cardiac arrest or sudden death during amiodarone therapy. 


375 Results of Late Programmed Electrical Stimulation and Long-Term Electrophysiologic Effects of 
Amiodarone Therapy in Patients with Refractory Ventricular Tachycardia 


ENRICO P. VELTRI, PHILIP R. REID, EDWARD V. PLATIA, and LAWRENCE S.C. GRIFFITH 


Thirteen patients with recurrent sustained ventricular tachycardia (VT) were treated with amiodarone. At control 
electrophysiologic study, programmed electrical stimulation (PES) induced VT in all patients: sustained VT in 11 
and nonsustained VT in 2 (9 beats and 31 beats). PES at 6 + 1.6 months (mean + standard error) of amioda- 
rone therapy revealed inducible VT in 12 of 13 patients: sustained VT in 11 and nonsustained VT in 1 patient (32 
beats); only 1 patient with inducible VT at control study had VT suppressed at late study. At 24 + 2 months of fol- 
low-up, 8 patients (62 %} (all with inducible VT at late PES) were free of clinical arrhythmic events (syncope, sud- 
den death), compared with 5 patients (38%) (4 with inducible VT at late PES) with events. There were no signifi- 
cant differences in VT cycle length, VT cycle length change, ease of inducibility or hemodynamic response to 
induced VT at late PES in patients with and without arrhythmic events. Thus, in patients receiving long-term ami- 
odarone treatment, late PES does not predict clinical efficacy, the frequency of conversion from inducible VT 
to noninducible is low, and despite ventricular electrical instability as judged by late PES testing, amiodarone is 
Clinically effective in high-risk patients. 


380 Comparison in the Same Patient of Two Programmed Ventricular Stimulation Protocols to Induce 
Ventricular Tachycardia 


PEDRO BRUGADA and HEIN J.J. WELLENS 


Twenty-four consecutive patients with ventricular tachycardia (VT) (22 patients) or fibrillation (2 patients) were 
prospectively studied to compare results of 2 different programmed ventricular stimulation protocols to initiate 
VT. Both protocol 1 and protocol 2 started by pacing at the right ventricular (RV) apex at 100 beats/min using 
twice threshold current strength and up to 2 ventricular premature complexes (VPC). This initial step had a sensi- 
tivity of 25%. In protocol 1 the pacing site was, thereafter, changed to the RV outfiow tract and finally the current 
strength was increased to 20 mA. In protocol 2 neither current strength nor pacing site were varied, but the pac- 
ing rate was increased to 120 and 140 beats/min. Thereafter the number of VPCs was increased to 3 during 
sinus rhythm and ventricular pacing. Protocol 1 had a sensitivity of 54% and protocol 2 a sensitivity of 83% (p 
<0.05). Sensitivity of protocol 1 and protocul 2 in patients with VT and old myocardial infarction was 66 and 
93%, respectively. When results after administration of isoproterenol were added to results of protocol 2, the 
sensitivity was 95% for the whole patient population, and 100% for patients with healed myocardial infarction. 
These observations have important implications for the design of the most successful order of programmed ven- 
tricular stimulation. Once stimulation at the RV apex using a current strength of twice threshold, a pacing rate 
of 100 beats/min and a maximum of 2 VPCs has failed to initiate VT, an increase in the pacing rate to 120 and 
140 beats/min, and number of VPCs to 3 during sinus rhythm and ventricular pacing is a more effective means 
of initiating VT than changing pacing site or increasing current strength to 20 mA. 


384 Late Potentials in Normal Subjects and in Patients with Ventricular Tachycardia Unrelated to 
Myocardial Infarction 


HUMBERTO COTO, CLAUDIO MALDONADG, PRASAD PALAKURTHY, and NANCY C. FLOWERS 
In this study, 50 normai athletes or athletically active subjects were evaluated for late potentials. Three normal 


men had late potentials indistinguishable by present analytic techniques from those encountered in postinfarc- 
tion patients in whom ventricular tachycardia developed. The other 47 were recognized as normal by the ab- 


sence of such markers. Of 24 patients referred for disturbances of rhythm or conduction, 11 had ventricular 
tachycardia and were considered in the study. Only 2 had had a myocardial infarction in the remote past. Al- 
though group differences could be demonstrated, late potentials were not found to be an impressive marker of 
the patient with ventricular tachycardia. Thus, the absence of late potentials was an effective marker of normal 
subjects, but the presence of late potentials was not an effective marker in identifying non-infarct-related, non- 
sustained ventricular tachycardia patients. 


391 Ventricular Arrhythmia Induced by Programmed Ventricular Stimulation After Acute Myocardial 
Infarction 


PIETRO SANTARELLI, FULVIO BELLOCC!, FRANCESCO LOPERFIDO, MARIO MAZZARI, 
ROCCO MONGIARDO, ANNIBALE S. MONTENERO, UGO MANZOLI, and PABLO DENES 


The prevalence, characteristics and clinical features of ventricular electrical instability assessed by pro- 
grammed ventricular stimulation were studied in 50 hemodynamically stable patients 17 to 40 days after myo- 
cardial infarction. Ventricular electrical instability was defined as induction of 10 or more consecutive intraven- 
tricular reentrant beats. Of 50 patients, 23 (46%) had ventricular electrical instability (in 10 of whom sustained 
ventricular tachycardia was induced). During a mean follow up of 11.2 months no sudden death occurred. It is 
concluded that there is a high prevalence of ventricular electrical instability after acute myocardial infarction, 
not predicted by noninvasive tests. 


395 Bretylium: Relations Between Plasma Concentrations and Pharmacologic Actions in High-Frequency 
Ventricular Arrhythmias 


HENRY J. DUFF, DAN M. RODEN, AVRAHAM YACOBI, DAVID ROBERTSON, THEODORE WANG, 
REBECCA J. MAFFUCCI, JOHN A. OATES, and RAYMOND i. WOOSLEY 


The relation between concentration and pharmacologic response to bretylium was assessed in 6 patients with 
high-frequency ventricular arrhythmia. Patients received bretylium at 2.5 mg/kg, 5 mg/kg, 10 mg/kg and place- 
bo in a randomized sequence. Adrenergic neuronal blockade developed early and at a time when relatively small 
amounts of bretylium had been administered. The frequency of an early sympathomimetic response increased 
with dosage and its occurrence was temporally related to the onset of adrenergic neuronal blockade, and in- 
crease in plasma norepinephrine. increase in ventricular arrhythmia frequency occurred in relation to the sym- 
pathomimetic phase. 


402 Continuous Electrical Activity During Sustained Monomorphic Ventricular Tachycardia: Observations 
on Its Dynamic Behavior During the Arrhythmia 


PEDRO BRUGADA, HOSHIAR ABDOLLAH, and HEIN J.J. WELLENS 


Catheter mapping during monomorphic ventricular tachycardia (VT) revealed continuous electrical activity in 20 
of 56 consecutive patients (in 15 of 42 with old myocardial infarction, 5 of 6 with right ventricular dysplasia and 
0 of 8 with idiopathic VT). In 17 of 20 patients showing continuous electrical activity during VT at least 1 of the 
following observations was made: (1) Spontaneous disappearance of continuous electrical activity without 
changes in rate, morphology or axis of VT. (2) Pacing-induced transient termination of continuous electrical ac- 
tivity without termination of VT. (3) Spontaneous disappearance of continuous electrical activity during VT as a 
rate-dependent phenomenon. (4) Wenckebach-like conduction to other areas resulting in transient and periodic 
continuous electrical activity. (5) Dependence of continuous electrical activity from ventricular activation pattern 
during VT. (6) Pacing-induced change from noncontinuous electrogram into continuous electrical activity without 
prevention of termination of VT. (7) Termination of continuous electrical activity following antiarrhythmic drugs 
without termination of VT. These observations demonstrate that several electrophysiologic phenomena can sim- 
ulate continuous electrical activity during monomorphic VT. Transient continuous electrical activity is a frequent 
phenomenon representing electrical activity from abnormal areas not necessarily required to perpetuate VT. 


412 Arrhythmias induced During Termination of Supraventricular Tachycardia 


BERND WALDECKER, PEDRO BRUGADA, KAREL den DULK, MANFRED ZEHENDER, and 
HEIN J.J. WELLENS 


To evaluate arrhythmias induced by attempted termination of supraventricular tachycardia (SVT), 453 attempts 
to interrupt SVT by pacing in 111 patients were analyzed. Seventy-six patients had SVT using an accessory 
atrioventricular bypass and 35 patients had intranodal SVT. The extrastimulus technique and overdrive pacing 
were performed from the atrium and ventricle. Atrial flutter or fibrillation, other SVT, nonsustained ventricular 
tachycardia, as well as inability to terminate SVT without initiating another arrhythmia, were observed. Pacing- 
induced arrhythmias during attempted termination of SVT were evaluated qualitatively and quantitatively. As- 
sessment of the safety of antitachycardia pacing by careful investigation during programmed electrical stimula- 


tion is mandatory in every patient before considering use of an antitachycardia pacemaker for treatment of 
SVT. 
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SYSTEMIC HYPERTENSION 


418 Maximal Hand Blood Flow in Hypertensive and Normal Subjects 
DAVID HORWITZ and DALI J. PATEL 


Hypertensive and normal subjects were studied under conditions of maximal vasodilation wherein flow at a given 
Griving pressure was considered to give an index of structural changes in resistance vessels. Flow was mea- 
sured by venous occlusion plethysmography after 10 minutes of ischemia, and arterial pressure was measured 
by the arm cuff method. Flow at a transmural pressure of 85 mm Hg was calculated for each subject. Mean flow 

- for normal subjecis was 41 mi/100 mi/min and differed significantly from that of the patients with sustained hy- 
pertension (30 mi/100 ml/min). 


CONGESTIVE HEART FAILURE 


423 Vascular Hemodynamic impedance in Congestive Heart Failure 


STANLEY M. FINKELSTEIN, JAY N. COHN, V. ROSS COLLINS, PETER F. CARLYLE, and 
WENDA J. SHELLEY 


Differences in peripheral vascular state between patients with congestive heart failure (CHF) and the healthy 
population were determined by pulse-contour analysis. Vascular hemodynamic impedance parameters (compli- 
ance and resistance) were determined from brachial artery pressure waveforms recorded from a group of 14 pa- 
tients and 7 healthy control subjects using computer analysis of the diastolic waveforms and a modified Wind- 
kessel model of the circulation. Cardiac output, heart sounds and electrocardiograms were also monitored. 
Mean arterial pressure was similar in the 2 groups, but cardiac output was significantly lower and heart rate sig- 
nificantly higher in the CHF group than in the healthy control subjects. Systemic vascular resistance was slightly 
higher in the CHF group, but there was considerable overlap between the 2 groups. Distal vascular compliance 
from pulse-contour analysis was significantly lower in the CHF group, and there was only minimal overlap be- 
tween the groups. The data therefore suggest that distal compliance is a more sensitive and specific index than 
systemic vascular resistance to the vascular change in heart failure. 


VALVULAR HEART DISEASE 


428 Effects of Upright and Supine Position on Cardiac Resting and Exercise Response in Aortic 
Regurgitation 
WE! FENG SHEN, GARY S. ROUBIN, PETER J. FLETCHER, CHRISTOPHER Y-P. CHOONG, 
BRIAN F. HUTTON, PHILLIP J. HARRIS, and DAVID T. KELLY 


Upright and supine radionuclide ventriculography was performed in 15 patients with moderate to severe aortic 
regurgitation (AR) and 10 control subjects at rest and during exercise. In patients with AR, heart rate was higher 
during upright exercise, but blood pressure and left ventricular (LV) output were similar during both forms of ex- 
ercise. LV stroke volume and end-diastolic volume were not altered during supine exercise. LV end-systolic vol- 
ume and ejection fraction decreased during supine exercise, but both were unchanged during upright exercise. 
Of 15 patients, 5 in the upright position and 12 in the supine position had an abnormal LV ejection fraction re- 
sponse to exercise (p <0.01). Right ventricular ejection fraction and regurgitant index were similar during both 
forms of exercise. Thus, LV response to exercise varies with posture in patients with moderate to severe AR. 


431  Electrocardiographic Observations in Ctinically isolated, Pure, Chronic, Severe Aortic Regurgitation: 
Analysis of 30 Necropsy Patients Aged 19 to 65 Years 


WILLIAM C. ROBERTS and PAUL J. DAY 


Certain electrocardiographic findings are described in 30 necropsy patients with clinically isolated, pure, chron- 
ic, severe aortic regurgitation. Their ages ranged from 19 to 65 years (mean 45). The hearts of the 22 men 
weighed 430 to 1,100 g (mean 717) and of the 8 women 375 to 950 g (mean 638). Four had grossly visible left 
ventricular (LV) scars. The total 12-lead QRS amplitude in the 30 patients ranged from 109 to 428 mm (mean 
272) (19 mm = 1 mV) and in 27 patients (90%) it was > 175 mm. The mean ORS amplitude for each of the 12 
leads averaged 23 mm. The highest mean QRS voltage occurred in leads V2 and V3 (each 38 mm), and the low- 
est in lead aVR (11 mm). The mean QRS voltage in lead Vs was higher than that in V_ (33 vs 28 mm) and in 22 pa- 
tients (73%) the QRS voltage in V; was higher than in Vg. The sum of the S wave in V; plus the larger of the R 
wave in Vs or Vg (Sokolow-Lyon index) averaged 51 mm and in 22 patients (73 %) it was >35 mm. The Romhilt- 
Estes voltage criteria for LV hypertrophy was fulfilled even less frequently. 


439 Myxoid Degeneration of the Aortic Valve and Isolated Severe Aortic Regurgitation 
WARREN M. ALLEN, JACK M. MATLOFF, and MICHAEL C. FISHBEIN 


A clinicopathologic study to determine the cause of valve failure was undertaken on 55 patients undergoing 
valve replacement for pure AR. The clinical histories established a cause in 34 cases: rheumatic in 11, endocar- 
ditis in 13, congenital in 4, associated with aortic aneurysms in 4 and Marfan syndrome in 2. In the remaining 21 
valves, 13 showed the pathologic finding of myxoid degeneration, defined as significant disruption of the valve 
fibrosa and its replacement by acid mucopolysaccharides and cystic change. The clinical features of the pa- 
tients with myxoid degeneration of uncertain cause were as follows: male (85%), elderly (average age 63 years), 
with a long-standing history of hypertension (77 % ) and coronary artery disease (46 % ). Our findings indicate that 
myxoid degeneration of the aortic valve is a common pathologic endpoint (36% of all valves examined) and in 
a certain segment of patients may be associated with long-standing hypertension. 


445 Value of Multiple Echocardiographic Views in the Evaluation of Aortic Stenosis in Adults by 
Continuous-Wave Doppler 


GEORGE A. WILLIAMS, ARTHUR J. LABOVITZ, JEANNE G. NELSON, and HAROLD L. KENNEDY 


Fifty-two patients referred for evaluation of aortic stenosis were examined with Doppler echocardiography to 
assess the effect of sampling the aortic valve gradient at different sites. Gradients from 0 to 136 mm Hg were 
adequately recorded from 51 of 52 patients. Maximal calculated gradients from each area were compared in 
all patients. Comparison of Doppier calculated peak gradient with cardiac catheterization was performed in 23 
patients. Apical and right parasternal velocities were not significantly different and could be recorded in 90% 
of patients. Velocities from the suprasternal window were significantly lower and underestimation tended to in- 
crease with the age of the patient. Correlation of the maximal gradient from any window with cardiac catheter- 
ization was r = 0.861, and all patients with a gradient >50 mm Hg were accurately identified. Doppler echocar- 
diography from multiple windows is a useful adjunct in the noninvasive evaluation of aortic stenosis. 


450 Coronary Artery Luminai Diameter in Aortic Stenosis 
SULTAN A. ABDULALI, B. GANESH BALIGA, ANDREW D. CLAYDEN, and DONALD R. SMITH 


The coronary artery luminal diameter of 32 patients with aortic stenosis (AS) were compared by means of a de- 
rived index with 24 control subjects without left ventricular (LV) hypertrophy. Patients with AS had significantly 
larger coronary arteries than control subjects (p <0.01). The increase in coronary luminal diameters had a weak 
correlation with LV wail thickness (r = 0.32) and LV mass (r = 0.34). In 21 patients with AS and normal coronary 
angiograms, there were no significant differences in coronary artery diameters, peak LV stress or LV tension at 
rest between patients with and those without angina. 


454 Detailed Anatomy of the Normally Functioning Aortic Valve in Hearts of Normal and Increased Weight 
MARC A. SILVER and WILLIAM C. ROBERTS 


The area, weight and 4 linear measurements were made on each aortic valve cusp in 100 necropsy patients with 
normally functioning aortic valves, and the volume of each sinus of Valsalva and the aortic area at the sinotubu- 
lar junction were determined in the same patients. The sums of the aortic valve cuspal areas, cuspal weights and 
sinus of Valsalva volumes increased with age (p <0.001) and with heart weight (p <0.001). All 3 variables (cus- 
pal area, cuspal weight and sinus of Valsalva voiume) also increased with age and heart weight relative to each 
other. The luminal area of aorta at the sinotubular junction alsc increased with ace and heart weight, and it also 
increased as the sum of the aortic valve cuspal areas and weights and sinus of Valsalva volumes increased. In 
only 16% of the 100 patients were the 3 aortic valve cusps of similar size (<5% difference in area between 
cusps); in 51%, 1 cusp was of different size than the other 2, and in 33% of the patients all 3 cusps were of dif- 
ferent sizes. 


462 Echophonocardiographic Estimates of Pulmonary Artery Wedge Pressure in Mitral Stenosis 


PETER S. RAHKO, JAMES A. SHAVER, ROSEMARIE SALERNI, WILLIAM H. GAMBLE, and 
P. S. REDDY 


The accuracy of echophonocardiographic intervals for predicting pulmonary artery wedge (PAW) pressure or left 
atrial (LA) pressure was reviewed in 77 patients with mitral stenosis. The A2-E and Q-C intervals were correlated 
both individually and in combination with PAW and LA pressures. The A--E interval correlation with mean PAW 
pressure was only modest, but improved when combined as a ratio or difference with the Q-C interval or when 
it was correlated with the V wave of PAW pressure. Atrial fibrillation decreased the predictive accuracy of all in- 
tervals. The best correlations were obtained when LA pressure was used, suggesting that damping of the PAW 
pressure also affects this relation. Thus, multiple factors affect the noninvasive estimates of PAW or LA pres- 
sures, but these predictive indexes may give valuable information when used appropriately. 
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CARDIOMYOPATHY 


471 A Randomized Trial of Low-Dose Beta-Blockade Therapy for idiopathic Dilated Cardiomyopathy 


JEFFREY L. ANDERSON, JOAN R. LUTZ, EDWARD M. GILBERT, SHERMAN G. SORENSEN, 
FRANK G. YANOWITZ, RONALD L. MENLOVE, and MARIAN BARTHOLOMEW 


Beta blockade to improve survival in idiopathic dilated cardiomyopathy (IDC) has been controversial, and ran- 
domized studies have not been performed. Thus, 50 patients with IDC were randomized and paired to standard 
therapy (C) alone or with 6 blockade (BB). Entry characteristics of the 2 groups were similar. Beta blockade with 
metoprolol was titrated from 12.5 to 50 mg twice daily as tolerated (final average dose 61 mg daily). Clinical fol- 
low-up averaged 19 months (range 1 to 38). Low-dose BB was tolerated in 80% of IDC patients on a long-term 
basis. By intention to treat, 5 BB and 6 C patients died (difference not significant). By actual treatment, 2? BB and 
8 C patients died (p = 0.12). Functional class and exercise capacity favored those who received BB. IDC patients 
who received low-dose BB have a good prognosis. However, mortality in C patients is less than in retrospective 
studies. A larger, randomized multicenter study will be required for definitive evaluation of survival effects of BB 
in patients with IDC. 


MISCELLANEOUS TOPICS 


Two-Dimensional Echocardiographically Guided Pericardiocentesis: Experience in 117 Consecutive 
Patients 


JOHN A. CALLAHAN, JAMES B. SEWARD, RICK A. NISHIMURA, FLETCHER A. MILLER, Jr., 
GUY S. REEDER, CLARENCE SHUB, MARK J. CALLAHAN, THOMAS T. SCHATTENBERG, and 
A. JAMIL TAJIK 


Pericardiocentesis guided by 2-dimensional echocardiography provides a safe and efficient way to remove peri- 
cardial fluid. It can be carried out as an emergency procedure and is versatile enough to satisfy routine diagnos- 
tic needs. 


Magnetic Resonance Imaging of Constrictive Pericardial Disease 
RENATE L. SOULEN, DAVID D. STARK, and CHARLES B. HIGGINS 


Gated magnetic resonance imaging of 5 patients with suspected constrictive pericardial disease was performed 
using a superconducting magnet and compared with other noninvasive studies and with hemodynamic data. He- 
modynamic data at catheterization in all patients was consistent with pericardial constriction. Pericardial thick- 
ness measured >5 mm in 4 patients and 5 mm in 1 patient with constrictive pericardial disease. Calcific depos- 
its produced no magnetic resonance signal, whereas pericardial inflammation caused increased signal intensity 
of the thickened pericardium. Dilatation of the right atrium, vena cavae and hepatic veins and right ventricular 
narrowing was present in all patients. Magnetic resonance allows measurement of pericardial thickness and de- 

_ Picts internal cardiac anatoiny without using radiation or coritrast medium. This early experience suggests it is 
the imaging method of choice in the diagnosis of constrictive pericardial disease. 


485 The King of Hearts: Analysis of 23 Patients with Hearts Weighing 1,000 Grams or More 
WILLIAM C. ROBERTS and MICHAEL J. PODOLAK 


Certain clinical and morphologic features are described in 23 patients in whom the heart at necropsy weighed 
2 1,000 g (mean 1,106). The heart weight to body weight ratio ranged from 1.2 to 2.7 (normal 0.40). The 23 pa- 
tients were derived from examination of the hearts of 7,671 patients with various cardiovascular disorders in a 
25-year period. The massive cardiomegaly was the result of aortic regurgitation (AR) in 14 patients (61%): iso- 
lated in 8, associated with mitral regurgitation in 4, and associated with ventricular septal defect in 2. Three oth- 
ers (13%) had combined aortic valve stenosis and aortic regurgitation and 1 patient (4% ) had mitral stenosis and 
regurgitation and mild aortic stenosis. Four patients (17%) had hypertrophic cardiomyopathy, and 1 patient (4%) 
had ventricular septa! defect with mitral stenosis. They were 20 to 64 years old (mean 42) and 21 (91%) were 
men. Four patients at necropsy had 1 or more major coronary arteries narrowed >75% in cross-sectional area 
by atherosclerotic plaques, and only 4 patients had grossly visible left ventricular (LV) scars, 2 of whom had in- 
significant coronary narrowing. Examination of electrocardiograms in 17 of the 23 patients disclosed that Soko- 
low-Lyon criteria for LV hypertrophy was achieved in only 12 patients (7 1%) and Romhilt-Holt QRS voltage crite- 
ria faired even worse. Total. 12-lead QRS voltage was >175 mm (10 mm = 1 mV) in 16 patients (94%) and 
>250 mm in 13 patients (76%). The total 12-lead QRS voltage in 17 patients ranged from 140 to 601 mm 
(mean 323). Measurement of the sum of 12-lead QRS voltage may be quite useful in diagnosing LV hypertrophy 
by electrocardiogram. 
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495 Detection of Platelet Deposition at the Site of Peripheral Balloon Angioplasty Using indium-111 
Platelet Scintigraphy 


CHRISTOPHER F. POPE, MICHAEL D. EZEKOWITZ, EILEEN O. SMITH, STANLEY RAPOPORT, 
MORTON GLICKMAN, H. DIRK SOSTMAN, and BARRY L. ZARET 


To determine whether piatelet deposition at the site of balloon angioplasty could be detected using indium-111 
platelet scintigraphy, 15 patients aged 60 + 9 years (mean + standard deviation) undergoing iliac or femoral (n 
= 12), renal (n = 2) and distal aortic (n = 1) dilatations were studied. All patients received intravenous heparin 
at time of dilatation. In 11 of 12 patients with iliac and/or femoral dilatations, focal uptake was observed. In 4 pa- 
tients (2 with renal artery stenoses, 1 iliofemoral and 1 distal aortic) uptake at the dilatation site was not detect- 
ed. Thus, despite the use of intravenous heparin, platelet accumulation at the site of peripheral angioplasty was 
detected using indium-111 platelet scintigaphy in most patients. These preliminary data illustrate the potential 
value of indium-111 platelet scintigraphy in the assessment of local platelet deposition in the restenosis 
process. 
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CONGENITAL HEART DISEASE 


505 Straddling Atrioventricular Valve: Two-Dimensional Echocardiographic Diagnosis, lassification and 
Surgical implications 


MARY J. RICE, JAMES B. SEWARD, WILLIAM ©. EDWARDS, DONALD J. HAGLER, 
GORDON K. DANIELSON, FRANCISCO J. PUGA. and A. JAMIL TAJIK 


The anatomic variables of straddling and overriding atrioventricular (AV) valve are described by echocardio- 
graphic criteria. Echocardiographic anatomic correla<ion was available in 56 patients. The diagnosis and degree 
of straddling AV valve were correctly predicted by 2-dimensional echocardiography in 91% of malaligned 
valves. The severity of straddling AV valve predicted by echocardiography had a major impact on the type of sur- 
gery performed and the surgical outcome. This report substantiates the belief that 2-dimensional echocardiogra- 
phy is an excellent means of diagnosis and subclassification of anatomic degree of straddling AV valve. 


514 Accuracy of Two-Dimensional Echocardiography in the Diagnosis of Congenital Heart Disease 


HOWARD P. GUTGESELL, JAMES C. HUNTA, LARRY A. LATSON, DOUG HUFFINES, and 
DAN G. McNAMARA 


Two-dimensional echocardiograms were performed in 126 infants and children before cardiac catheterization 
and angiocardiography. The patients had 259 separate cardiovascular abnormalities, of which 226 (87%) 
were prospectively identified. There were 8 false-positive diagnoses. The lesions most frequently misdiagnosed 
were pulmonary valve stenosis and patent ductus arteriosus. In 33 patients (26%) the errors in the echocardio- 
graphic analysis were judged to have potential surgical importance. 
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519 Pre- and Postoperative Electrophysiologic Assessment of Children with Secundum Atria! Septal 
Defect 


PETER P. KARPAWICH, JOSE R. ANTILLON, PAUL R. CAPPOLA, and KISHAN AGARWAL 


Invasive and noninvasive electrophysiologic evaiuations were performed on 21 consecutive children (mean age 
5.4 years) with secundum atrial septal defects. Abnormalities of the sinoatrial node (SAN) were detected in 11 
children and associated with abnormal atrioventricular node (AVN) responses to pacing in 5 children preopera- 
tively. There were no significant differences in age, hemodynamics or shunt size between children with normal 
and abnormal nodal function. The atrial septal defect was repaired in 9 patients with SAN abnormalities. Postop- 
erative studies, performed 4 to 16 months later, revealed significantly improved atrial muscle and AVN electro- 
physiologic responses. SAN function improved but remained abnormal. Although surgical correction improves 
atrial and atrionodal impulse propagation, inherent SAN and AVN abnormalities may persist. 


522 Local Abnormalities of Right Ventricular Depolarization After Repair of Tetralogy of Fallot: A Basis for 
Ventricular Arrhythmia 


JOHN DEANFIELD, WILLIAM McKENNA, and EDWARD ROWLAND 


Electrophysiologic studies and ambulatory eiectrocardiographic monitoring were performed in 22 patients 5 to 
24 years after repair of tetralogy of Fallot to explore mechanisms of ventricular arrhythmia. Endocardial mapping 
revealed abnormal local depolarization in 12 patients (55%) at 1 or more sites within the right ventricle, but not 
in the left ventricle. Ventricular arrhythmia out of hospital was both more frequent and more severe in these pa- 
tients compared to those with normal depoiarization. In contrast, there was no association between ventricular 
arrhythmia and conduction disturbances. Abnormalities of right ventricular repolarization in the form of consis- 
tent low-frequency signals after the T wave were observed in 17 patients (77%) in right ventricular electro- 
grams, but did not correlate with ventricular arrhythmia. The finding of fractionated depolarization at multiple 
sites in the right ventricle in patients with spontaneous ventricular arrhythmia suggests that widespread myocar- 
dial damage provides the substrate for ventricular tachycardia. 


526 Assessment of Hemodynamic Status in the intensive Care Unit Immediately After Closure of 
Ventricular Septal Defect 


ROBERT N. VINCENT, PETER LANG, CARL W. CHIPMAN, and ALDO R. CASTANEDA 


Hemodynamic data obtained in the intensive care unit (ICU) 12 to 48 hours following closure of ventricular septal 
defect (VSD) were compared with measurements obtained at a subsequent postoperative cardiac catheteriza- 
tion in 68 patients. A pulmonary artery (PA) saturation 280% or a pulmonary to systemic blood flow ratio > 1.5 
measu’ ed in the ICU were found to be sensitive measurements for identifying patients at risk of having a hemo- 
dynamically significant residual VSD. ICU measurement of PA pressure was a useful predictor of PA pressure 
at catheterization. In the absence of factors known to alter PA pressure, the measurement of PA pressure in the 
ICU will only overestimate what it will be at a subsequent catheterization. ICU assessment of hemodynamics 
after closure of VSD is useful in identifying patients with hemodynamicaily significant residual VSD and those 
who may have persistent pulmonary artery hypertension. 


530 Comparison of Ventricular Function After Senning and Jatene Procedures for Complete Transposition 
of the Great Arteries 


HIROHUMI OKUDA, MAKOTO NAKAZAWA, YASUHARU IMAI, HIROMI KUROSAWA, 
YOSHINORI TAKANASHI, SHUICHI HOSHINO, and ATSUYOSHI TAKAO 


Ventricular function was compared in patients who underwent the Senning procedure and in those who under- 
went the Jatene procedure for complete transposition of the great arteries. The systemic ventricular volume 
characteristics were better in the Jatene group than in the Senning group, although pulmonary ventricular vol- 
ume showed no difference between these 2 groups. Dysfunction of the right ventricle after the Senning proce- 
dure could be ascribed to postoperative adhesion of the right ventricular free wall to the anterior chest wall. 


METHODS 


535 Analysis of Phase-Angle Histograms from Equilibrium Radionuclide Studies: Correlation with 
Semiquantitative Grading of Wall Motion 


G.B. JOHN MANCINI, WALLACE W. PECK, and ROBERT A. SLUTSKY 


Quantitative wall motion assessment from gated radionuclide left ventriculograms using phase analysis w: 
studied in 6 normal volunteers and 8 patients with prior myocardial infarction. The standard deviation and skew- 


ness of the phase-angle histograms were obtained from global left ventricular regions of interest and from seg- 
mental regions of interest (septal, apical and posterolateral). Studies were perforrned at rest, after administration 
of atropine and after the combined administration of phenylephrine (to cause worsened wall motion) and atropine 
so that heart rates during the 2 interventions did not differ by more than 6 beats/min. Wall motion on a global and 
regional basis was assessed by a semiquantitative method by independent observers. Both the standard devia- 
tion and skewness showed significant correlations with wall motion scoring. From the global analyses, the high- 
est correlations with wall motion scores were found after atropine (r = 0.86, p <0.001 for standard deviation and 
r = 0.72, p <0.001 for skewness). Despite this, deterioration in global wall motion scores correlated poorly with 
directional changes of the standard deviation and skewness. No significant correlation between skewness or 
change in skewness and wall motion scores were found with the segmental analyses. The maximal correlation 
between segmental standard deviation and segmental wall motion grading was again noted after atropine ad- 
ministration (r = 0.68, p <0.001), but deterioration in visual wall motion did not correlate with similar deteriora- 
tion of the standard deviation. Neither variable had very high sensitivity in categorizing wall motion. In conclu- 
sion, the presently used method of phase-angle analysis is insensitive in the detection of wall motion disorders. 
This limitation is most profound in the assessment of deterioration in regional function. 


541 Value and Limitations of Radionuclide Angiography in Determining the Cause of Reduced Left 
Ventricular Ejection Fraction: Comparison of Idiopathic Dilated Cardiomyopathy and Coronary Artery 
Disease 


JOSHUA M. GREENBERG, JUDITH H. MURPHY, ROBERT D. OKADA, GERALD M. POHOST, 
H. WILLIAM STRAUSS, and CHARLES A. BOUCHER 


Fifty-nine patients with a left ventricular ejection fraction (EF) <0.40, 23 with idiopathic dilated cardiomyopathy 
and 36 with coronary artery disease (CAD), underwent rest radionuclide angiography. Right ventricular EF was 
lower in patients with idiopathic dilated cardiomyopathy than in those with CAD. The incidence of akinesia and 
dyskinesia was not significantly different in those with idiopathic dilated cardiomyopathy and those with CAD. 
in both groups, contraction was best preserved in the anterobasal, posterobasai and superolateral segments. Pa- 
tients with CAD had worse apical motion and better wall motion in the anterobasal and superolateral walls com- 
pared to patients with idiopathic dilated cardiomyopathy. To assess symmetry of contraction, a maximum differ- 
ence score was derived for each patient. Symmetric motion occurred predominantly in idiopathic dilated cardio- 
myopathy, whereas markedly asymmetric motion occurred predominantly in CAD. The maximum difference 
score was the best predictor of the diagnosis, because of better separation at the extremes of maximum differ- 
ence score values. Because of the overlapping range of radionuclide ventriculographic abnormalities in both dis- 
orders, the pattern of wall motion alone cannot reliably distinguish a reduced EF due to idiopathic dilated cardio- 
myopathy from that due to CAD. 


545 Sensitivity of Electrocardiographic Criteria for Left Ventricular Hypertrophy According to Type of 
Cardiac Disease 


MARVIN L. MURPHY, P. NIHAL THENABADU, NEIL de SOYZA, JAMES MEADE, JAMES E. DOHERTY, 
and BONNIE J. BAKER 


The sensitivity of 30 electrocardiographic criteria for left ventricular hypertrophy, isolated or combined, was ex- 
amined to determine the relation to the underlying cardiac disease. Patients with coronary artery disease, sys- 
temic hypertension, va'vular heart disease and cardiomyopathy were evaluated. A cardiac partition technique 
was used to define veritriculur hypertrophy. Single electrocardiographic criteria often showed high sensitivity 
for 1 disease state but not for others. Methods using combinations of various electrocardiographic criteria im- 
proved sensitivity. As a result, sensitivity of the electrocardiogram for left ventricular hypertrophy was excellent 
for patients with systemic hypertension and valvular heart disease, and acceptable by usual standards for pa- 
tients with coronary artery disease and cardiomyopathy. Because the use of a single criterion is often ineffec- 
tive, methods using multiple electrocardiographic criteria to detect left ventricular hypertrophy are recommend- 
ed when the population under study represents diverse cardiac disease. 


EXPERIMENTAL STUDIES 


551 Myocardial infarct Size Threshold for Two-Dimensional Echocardiographic Detection: Sensitivity of 
Systolic Wall Thickening and Endocardial Motion Abnormalities in Smali Versus Large infarcts 


NATESA G. PANDIAN, DAVID J. SKORTON, STEVE M. COLLINS, SAMON KOYANAGI, 
ROBERT KIESO, MELVIN L. MARCUS and RICHARD E. KERBER 


This study evaluates the ability of 2-dimensional echocardiography to detect infarcts of varying size, and 
transmural and circumferential extent. Echocardiography was performed in 29 closed-chest, conscious dogs 2 
days after circumflex coronary artery occlusion. Infarct size was assessed by morphologic eramination. Infarcts 
larger than 18% of left ventricular mass uniformly resulted in echocardiographically detectable contraction ab- 
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normalities. When the infarcts were small (1 to 6% of left ventricular mass) and primarily subendocardial, the 
sensitivity of echocardiography was poor: only 3 of 10 of the dogs with smail infarcts showed abnormalities by 
wall thickening, and only 1 of 10 by endocardial motion. Thus, in this canine mode! of myocardial infarct, 2-di- 
mensional echocardiography was insensitive to small, subendocardial infarcts. If this is true in humans, it is a 
limitation of echocardiography for the detection of acute myocardial infarction. 


556 Aspirin or Dipyridamole Individually Prevent Lipid Accumulation in Primate Vein Bypass Grafts 


LAWRENCE E. BOERBOOM, GORDON N. OLINGER, LAWRENCE |. BONCHEK, ILHAN |. GUNAY, and 
AHMED H. KISSEBAH 


Although platelet inhibition with both aspirin and dipyridamole is widely prescribed for patients with coronary ar- 
tery bypass grafts, data are lacking to prove that combined drug therapy has greater efficacy in preserving graft 
integrity than either drug given individually. This study compared the graft lipid-lowering effects of combined vs 
single drug therapy in autologous cephalic veins grafted into femoral arteries of 23 stump-tailed macaque mon- 
keys. At 3 months after insertion, cholesterol and apolipoprotein-B concentrations in grafts were similar for 
groups treated with aspirin, with dipyridamole, and with the drugs combined, and in each of the treated groups 
were significantly reduced compared with grafts from untreated control monkeys. These findings reaffirm the 
effect of antiplatelet drugs in reducing graft lipid in this subhuman primate model and indicate that combined drug 
therapy produces no added benefit compared with the individual drugs. The relation of the lipid-lowering effect 
of these agents to their antithrombotic effect is uncertain. 


560 __iiIn Vivo Assessment of Left Ventricular Wall and Chamber Dynamics During Transient Myocardial 
ischemia Using Cine Computed Tomography 


DONALD FARMER, MARTIN J. LIPTON, CHARLES B. HIGGINS, HANS RINGERTZ, PETER B. DEAN, 
RICHARD SIEVERS, and DOUGLAS P. BOYD 


Using a new computed tomographic scanner design (that utilizes a rapidly moving electron beam, 50-rns com- 
puted tomographic scans were obtained at 2 axial levels simultaneously through the hearts of 6 dogs to ana- 
lyze left ventricular wall thickness and cross-sectional chamber area after acute occlusion of the left anterior 
descending coronary artery. Scanning at the rate of 17 scans/s through the middle of the left ventricle during 
intravenous administration of contrast medium at rest, 60 seconds after acute occlusion of the left anterior de- 
scending coronary artery and 60 seconds after release of the occlusion revealed alterations in regional myocar- 
dial function during acute ischemia characterized by wall thinning during systole in the jeopardized segment and 
no significant change in global left ventricular function. 


566 Effects of Transient Increased Afterioad During Experimentally Induced Acute Myocardial Infarction 
in Dogs 


HAIM HAMMERMAN, ROBERT A. KLONER, KEVIN J. ALKER, FREDERICK J. SCHOEN, and 
EUGENE BRAUNWALD 


Alterations in afterload may occur during the acute phase of myocardial infarction, but whether such alterations 
cause long-term changes in the topography of the left ventricle or alter healing of the infarct is unknown. Dogs 
subjected to myocardial infarction and increased afterload (methoxamine administration) during the early hours 
of coronary occlusion showed enhanced myocardial infarct expansion at 7 days after occlusion compared with 
control dogs. Histologic analysis suggested a lag in the healing rate in the methoxamine-treated dogs. Thus, early 
brief increases in afterload cause infarct expansion and appear to slow the early healing phase c/ iifarction. 


571 Comparative Electrophysiologic Effects of Adenosine Triphosphate and Adenosine in the Canine 
Heart: Influence of Atropine, Propranolol, Vagotomy, Dipyridamole and Aminophyiline 


AMIR PELLEG, BERNARD BELHASSEN, REUBEN ILIA, and SHLOMO LANIADO 


The electrophysiologic effects of ATP and adenosine were studied in a canine model. Both ATP and adenosine 
exerted transient negative chronotropic and dromotropic effects; the effects of ATP were more pronounced. 
Treatment with either atropine or autonomic blockade attenuated the effects of ATP but not of adenosine. in the 
presence of autonomic blockade both the negative chronotropic and dromotropic effects of ATP and adenosine 
were enhanced and attenuated in a similar manner by dipyridamole and aminophylline, respectively. Thus, when 
ATP and adenesine are injected rapidly into the right atrium of the intact canine heart, (1) ATP and adenosine 
have potent electrophysiologic actions that are qualitatively similar; however, quantitatively, ATP exerts greater 
effects than adenosine; (2) this difference is mediated, in large part, by ATP triggered vagal reflexes; and (3) only 
a small part of the electrophysiologic effects of ATP are a result of its degradation to adenosine. 


BRIEF REPORTS 


Coffee, Tea and Cholesterol 
ARTHUR L. KLATSKY, DIANA B. PETITTI, MARY ANNE ARMSTRONG, and GARY D. FRIEDMAN 


Simultaneous Percutaneous Transluminal Coronary Angioplasty and Transcatheter Embolization of 
latrogenic Aortocoronary Vein Fistula 
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CORONARY HEART DISEASE 


623 Effect of Digitalis Treatment on Survival After Acute Myocardial Infarction 


J. THOMAS BIGGER, Jr., JOSEPH L. FLEISS, LINDA M. ROLNITZKY, JACQUES P. MERAB, and 
KEVIN J. FERRICK 


To determine the effect of digitalis treatment on survival after myocardial infarction, we followed up 504 patients 
with acute myocardial infarction. After 3 years of follow-up, a 66% survival rate was found in the group treated 
with digitalis compared with 87% survival in the group not treated with digitalis (pb <0.001). Survival analysis 
using Cox's regression mode! showed that the association between digitalis use and decreased survival was or 
was not statistically significant depending on the selection of risk factors for adjustment. After adjusting for the 
indications for digitalis use, the association between digitalis use and survival was borderline (p <0.10). Also, 
the concentration-response relation between serum digoxin concentration and survival was investigated. Surviv- 
al after infarction was a statistically significant, inverse function of serum digoxin concentration, but after adjust- 
ing for other risk factors, this relation was not statistically significant. 


631 Symptomatic Coronary Artery Disease in Patients Aged 21 to 30 Years 
DONALD A. UNDERWOOD, WILLIAM L. PROUDFIT, JUAN LIM, and JULIE P. MacMILLIAN 


One hundred one young people (88 men, 13 women) 30 years of age or younger who had arteriographicaliy 
proved obstructive coronary artery disease (CAD) were identified and reviewed for risk factor prevalence. The 
men who were compared tc age and date-of-catheterization matched control subjects who were arteriographi- 
Cally normal. Significant risk factors were cigarette smoking, familial CAD and familial CAD manifest at age 50 
years or younger. Serum cholesterol values were significantly higher in the CAD group. Arteriography showed 
a spectrum of diseases: 1-vesse!l CAD in 57, 2-vessei in 21 and 3-vessel in 22. One patient had left main CAD. 
Follow-up was obtained in the 94 American subjects. One-year mortality was 3% and 5-year mortality was 
20%. The causes of death were primarily cardiac: myocardial infarction in 10 patients, sudden death in 6 and 
congestive heart failure in 2; 3 patients died of noncardiac causes. 


635 Exercise Testing to Enhance Wives’ Confidence in Their Husbands’ Cardiac Capabitity Soon After 
Clinically Uncomplicated Acute Myocardial infarction 


CRAIG B. TAYLOR, ALBERT BANDURA, CRAIG K. EWART, NANCY H. MILLER, and 
ROBERT F. DeBUSK 


Exercise testing soon after acute myocardial infarction influences patients’ perceived confidence (efficacy) in 
their capability to resume customary activities. This study evaluates the influence of such testing on wives’ per- 
ceptions of their husbands’ capabilities. Only among the 10 wives who watched the test and participated at the 
same workload achieved by their husbands did wives’ ratings of their spouses’ physical and cardiac capability 
equal those of their spouses; among wives who did not watch the test or watched but did not themselves partici- 
pate, ratings remained low. Peak treadmill performance (heart rate and workload) at 11 and 26 weeks was more 
highly correlated with combined ratings of perceived efficacy of patients and spouses than with peak treadmill 
performance at 3 weeks. Participation in exercise testing early after acute myocardial infarction reassures 
spouses about the capacity of their partners to resune their customary activities with safety. 


639 Acute Hemodynamic and Antiischemic Effects of intravenous Amiodarone 


WILLEM J. REMME, DIEDERIK C.A. VAN HOOGENHUYZE, X. HANNO KRAUSS, ALBERT HOFMAN, 
DICK A.C.M. KRUYSSEN, and COCK J. STORM 


The acute hemodynamic and antiischemic effects of amiodarone were studied in 16 patients with coronary ar- 
tery disease. Amiodarone (5 mg/kg/5 min) reduced left ventricular (LV) systolic pressure (20%), systemic and 
coronary vascular resistances (13% and 19%, respectively), and stroke work (18%). There was a secondary 
increase in heart rate (14%) and an increase in coronary flow (23%), both short-lasting. in contrast, contractility 
was reduced (21%) and LV end-diastolic pressure elevated (45%) over a longer period. The effect on myocar- 
dial ischemia was determined by 2 successive atrial pacing stress tests (APST | and Il). During APST Il, carried 
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out 5 minutes after amiodarone administration, LV systolic pressure and contractility were significantly less 
compared with APST |, implying a reduction in myocardial oxygen demand. Although coronary flow and myocar- 
dial oxygen consumpiion were similar during both APST, amiodarone clearly reduced myocardial ischemia. This 
was indicated by a normalization of myocardial lactate metabolism, less ST-segment depression, angina pecto- 
ris and a reduction of LV end-diastolic pressure during APST Il. It is concluded that intravenous amiodarone inhib- 
its pacing-induced myocardial ischemia in humans, mainly by a reduction of myocardial oxygen demand. 


645 Out-of-Hospital Sudden Coronary Death: Rest and Exercise Radionuclide Left Ventricular Function in 
Survivors 


JAMES L. RITCHIE, ALFRED P. HALLSTROM, GENE B. TROUBAUGH, JAMES H. CALDWELL, and 
LEONARD A. COBB 


One hundred fifty-four survivors of out-of-hospital ventricular fibrillation (VF) with coronary artery disease had 
radionuclide ventriculography an average of 4.2 months after VF. All patients were studied at rest, and 91 of 
these patients were also studied during supine bicycle exercise. Clinical histories and 24-hour ambulatory elec- 
trocardiograms were also assessed, and patients were followed for an average of 3.1 years after ventriculog- 
raphy. Predictors of death included ejection fraction at rest, presence of akinesia or dyskinesia on the rest ven- 
triculogram, the number of abnormal left ventricular segments, a history of congestive heart failure, a history of 
acute myocardial infarction, absence of acute myocardial infarction at the time of VF, and the presence of ven- 
tricular arrhythmia. 


652 Coronary and Systemic Hemodynamic Effects of Nicardipine 


CHARLES R. LAMBERT, JAMES A. HILL, WILMER W. NICHOLS, ROBERT L. FELDMAN, and 
CARL J. PEPINE 


Effects of the new dihydropyridine calcium antagonist, nicardipine, on coronary and systemic hemodynamics 
were studied in 15 patients during cardiac catheterization. Nicardipine decreased systemic vascular resistance 
and produced a reflex increase in heart rate while left ventricular end-diastolic pressure remained unchanged. 
Stroke volume increased as did coronary blood flow (thermodilution) while coronary resistance decreased. Heart 
rate-systolic blood pressure product did not change. With heart rate controlled by atrial pacing, nicardipine still 
augmented coronary flow. Nicardipine appears to differ from nifedipine with respect to consistent augmentation 
of coronary blood flow for a similar decrease in systemic arterial pressure. 


657 Initial Coronary Air Embolus in the Differential Diagnosis of Coronary Artery Spasm 


FREDERICK A. HEUPLER, Jr.. CARLOS M. FERRARIO, DAVID B. AVERILL, and 
CORINNE BOTT-SILVERMAN 


The angiographic and electrocardiographic manifestations of initial coronary artery air embolus were demon- 
strated in 4 patients and in an animal model. The angiographic appearance was characteristic: the leading edge 
of contrast material stopped abruptly, appeared hazy and biunt, and pulsated back and forth. ST-T-wave changes 
on the electrocardiogram appeared rapidly and resolved in minutes to hours. All patients described angina during 
the episode. Initial injection of air during coronary arteriography produces a clinical and angiographic syndrome 
that mimics coronary artery spasm. 


662 Mucocutaneous Lymph Node Syndrome: Clinical, Hemodynamic and Angiographic Features of 
Coronary Obstructive Disease 


TOSHIO NAKANISHI, ATSUYOSHI TAKAO, MAKOTO NAKAZAWA, MASAHIRO ENDO, KOICHIRO NIWA, 
and YOSHIAKI TAKAHASHI 


Clinical, hemodynamic, and angiographic features of coronary obstructive disease (290% stenosis) in Kawa- 
saki disease were described. The most common site of obstruction was the proximal right coronary artery, fol- 
lowed by the proximal left anterior descending artery and left main trunk. Myocardial infarction was observed in 
10 of 30 patients (33%). Abnormal left ventricular (LV) function variables (LV end-diastolic pressure, end-dia- 
stolic volume and ejection fraction), mitral regurgitation, and LV wall motion abnormality were observed in right 
and left coronary obstructive disease in children. 


669 importance of Total Life Consumption of Cigarettes as a Risk Factor for Coronary Artery Disease 


WILLIAM S. WEINTRAUB, LLOYD W. KLEIN, PAUL A. SEELAUS, JAI B. AGARWAL, and 
RICHARD H. HELFANT 


Whether recent smoking history or total life consumption best represents the increased risk of smoking for angi- 
ographically demonstrated coronary artery disease (CAD) has not been previously established. Thus, the relative 
contributions of these factors to the risk of having CAD was determined in 1,349 patients who underwent cardiac 


catheterization. Six risk factors were analyzed: total pack-years, current packs smoked per day, age, gender, 
family history and symptomatic status. Total pack-years, but not current packs per day, is a significant indepen- 
dent risk factor for the development of CAD. This was true in every age group up to but not older than age 70. Al- 
though the overail risk was less in younger patients and in patients with less typical symptoms, the relative risk 
in cigarette smokers relative to pack-years was consistently greater. The risk of total life consumption of ciga- 
rettes is thus greater than has heretofore been realized. 


673 Coronary Angioplasty: Clinical and Angiographic Follow-Up 
STEWART LEVINE, CAROLYN J. EWELS, DOUGLAS R. ROSING, and KENNETH M. KENT 


Of 251 patients who underwent successful percutaneous transluminal coronary angioplasty (PTCA) from Febru- 
ary 1979 to May 1983, 86% are clinically stable nearly 2 years later. Although recurrent symptoms after PTCA 
were most often due to restenosis, coronary spasm and progression of disease in other vessels were also identi- 
fied. Most patients with restenosis were successfully managed with repeat PTCA. Higher inflation pressures 
achieved during PTCA may result in less symptomatic restenosis. 


677 Paradoxical Deterioration of Left Ventricular Asynergy After Administration of Nitroglycerin 


CHUWA TEI, KENNETH CHIN, G. VUAYARAGHAVAN, CHESTER M. BOLTWOOD, and 
PRAVIN M. SHAH 


The effects of nitroglycerin on segmental asynergy were studied by 2-dimensional echocardiography in 45 pa- 
tients with coronary artery disease: 31 had abnormal Q-wave and 14 had ST-T changes induced by treadmill ex- 
ercise test. Left ventricular (LV) 2-dimensional echocardiograms were recorded from the LV apex in 4 planes 
at 45° intervals around the mitral orifice, using a mechanical device. A total of 16 LV segments were analyzed 
in each patient on real-time display by 2 observers. Of 720 segments, 596 (83%) were agreed on by 2 observers 
in the assessment of wall motion before and after administration of nitroglycerin: 334 segments (56%) did not 
show any change in wall motion; in 206 segments (35 %), improvement of wall motion was observed, and in 56 
segments (9%) worsening of myocardial asynergy was observed after administration of nitroglycerin. These 
data suggest that administration of nitroglycerin may result in unexpected worsening of segmental asynergy. 


680 Clinical and Hemodynamic Evaluation of Propranolol in Combination with Verapamil, Nifedipine and 
Diltiazem in Exertional Angina Pectoris: A Placebo-Controlled, Double-Blind, Randomized, Crossover 
Study 


DONALD L. JOHNSTON, ROBERT LESOWAY, DENNIS P. HUMEN, and WILLIAM J. KOSTUK, With the 
technical assistance of PAMELA MICKLE 


There have been few long-term studies comparing combined calcium channel and 6-receptor blockade therapy 
for the treatment of exertional angina pectoris. The clinical and hemodynamic effects of propranolol, propran- 
olol-verapamil (P-V), propranolol-nifedipine (P-N) and propranolol-diltiazem (P-D) were studied in 19 patients 
with chronic exertional angina using a placebo-controlled, double-blind, randomized, crossover study design. 
Combinations equally reduced the incidence of angina attacks and improved exercise left ventricular function. 
Heart size increased and the PR interval lengthened with P-V and P-D compared with P-N. The largest number 
of adverse clinical reactions occurred with P-V, whereas the fewest occurred with P-D. Nearly all patients pre- 
ferred combined therapy over P and many favored 1 combination over the others. When therapy with combined 
B and calcium channel blockers is planned, P-D should be considered first because of its low incidence of ad- 
verse Clinical effects. In the presence of possible or definite abnormalities of atrioventricular conduction or 
decreased LV function, P-N should be used. A trial with P-V may be warranted if the other combinations are 
unsuccessful. 


ARRHYTHMIAS AND CONDUCTION DISTURBANCES 
689 Day-to-Day Reproducibility of Responses to Right Ventricular Programmed Electrical Stimulation: 


implications for Serial Drug Testing 
CRAIG A. McPHERSON, LYNDA E. ROSENFELD, and WILLIAM P. BATSFORD 


The day-to-day reproducibility of responses to right ventricular programmed electrical stimulation was analyzed 
in 77 patients, who were each studied twice in the baseline state. Overall, ventricular tachycardia (VT) was re- 
produced in 80% of patients. in patients in whom VT was initially inducible with 1 or 2 programmed electrical 
stimuli, VT was significantly more reproducibly inducible than in those who required 3 or more stimuli for initial 
VT induction (95% vs 56%, p <0.001). Among patients who had inducible VT at both studies, the stimulation 
mode required to induce VT at the second study increased in 35%. The potential clinical and pathophysiologic 
implications of these observations are discussed. 
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686 Suppression of Arrhythmias Within Hours After a Single Oral Dose of Amiodarone and Relation to 
Plasma and Myocardial Concentrations 


BRIGITTE ESCOUBET, PHILIPPE COUMEL, JEAN-MARIE POIRIER, PEIRRE MAISON-BLANCHE, 
PATRICE JAILLON, JEAN-FRANCOIS LECLERCQ, PHILIPPE MENASCHE, GEORGES CHEYMOL, 
ARMAND PIWNICA, GEORGES LAGIER, and ROBERT SLAMA 


The antiarrhythmic effect of a single oral dose of amiodarone (30 mg/kg) occurred within 3 to 8 hours and lasted 
for as long as 17 to 19 hours. Plasma concentrations increased to 2.2 + 1.7 mg/liter (mean + standard devia- 
tion) at 6 + 3.5 hours for amiodarone and 0.2 + 0.08 mg/liter at 12 + 6.4 hours for N-desethylamiodarone 
(NDA). Maximal myocardial concentration of amiodarone was 17 + 11 mg/kg after 24 hours, and NDA increased 
progressively over 4 days. The myocardial-to-plasma concentration ratio was similar in the right atrium and in 
the left ventricle and was 22 + 13 for amiodarone and 9.4 + 7 for NDA. Amiodarone plasma concentration of 
1.5 mg/liter was correlated with the onset of the antiarrhythmic effect on ventricular premature complexes and 
on atrioventricular conduction (r = 0.74, p <0.001 and r = 0.58, p <0.001). These data suggest that the antiar- 
rhythmic effect of a single oral 30-mg/kg dose of amiodarone can be achieved within hours for an amiodarone 
plasma concentration of 1.5 to 2 mg/liter and a myocardial concentration of 10 to 20 mg/kg. 


703 Electrophysiologic Evaluation and Follow-Up Characteristics of Patients with Recurrent Unexplained 
Syncope and Presyncope 
JOHN U. DOHERTY, DARLENE PEMBROOK-ROGERS, E. WAYNE GROGAN, RITA A. FALCONE, 


ALFRED E. BUXTON, FRANCIS E. MARCHLINSKI, DENNIS M. CASSIDY, MICHAEL G. KIENZLE, 
JESUS M. ALMENDRAL, and MARK E. JOSEPHSON 


One hundred nineteen patients with unexplained syncope (82%) or presyncope (18%) were studied. Symptoms 
were recurrent in 72% of patients. Fifty-two percent of patients had structural heart disease. Forty-one patients 
had a normal elecirophysiologic study (EPS) and 78 patients had electrophysiologic abnormalities (ventricular 
tachycardia in 31, induced atrial flutter/fibrillation in 17, vasovagal syncope in 8, hypersensitive carotid sinus 
syndrome in 7, supraventricular tachycardia in 6, heart block in 5 and sick sinus syndrome in 4). The presence 
of structural heart disease (p = 0.0033) and previous myocardial infarction (p = 0.05) were predictive of a posi- 
tive EPS. Therapy was guided by EPS and the patients followed. Seventy-six percent of the EPS-negative group 

- and 68% of the EPS-positive group remained symptom-free at follow-up. No clinical variables predicted remis- 
sion in the absence of therapy. Sudden death occurred in 4% of the EPS-negative group and 6 % of the EPS-pos- 
itive group. Thus, certain clinical characteristics help select patients for EPS. Therapy guided by EPS is associ- 
ated with a recurrence and sudden death rate similar to an untreated control group. EPS helps identify a subgroup 
of patients with a low risk of recurrence and sudden death in the absence of therapy. 


709 Value of Holter Monitoring in identifying Risk for Sustained Ventricular Arrhythmia Recurrence on 
Amiodarone 


FRANCIS E. MARCHLINSKI, ALFRED E. BUXTON, BELINDA T. FLORES, JOHN U. DOHERTY, 
HARVEY L. WAXMAN, and MARK E. JOSEPHSON 


Seventy-four patients with sustained ventricular tachyarrhythmias underwent Holter monitoring before and after 
11 + 6 days of amiodarone. On control Holter monitoring, 55 patients (group |) had frequent or complex ventricu- 
lar ectopic activity (VEA) and 19 patients (group Il) had infrequent and simple VEA. A positive Holter monitor re- 
sponse to amiodarone, defined as a decrease in VEA, occurred in 34 patients (62%) in group |. During follow-up, 
22 patients (30%) had ventricular tachycardia (VT) or died suddenly. In group |, 6 of 34 (18%) patients with a 
positive Holter monitor response and 11 of 21 (52%) patients with a negative Holter monitor response had VT 
or died suddenly (p <0.01). Thus, in patients with sustained ventricular tachyarrhyihmias, (1) VEA too infrequent 
to index a response to amiodarone will be present in 25% of patients; (2) amiodarone is usually effective in sup- 
pressing frequent and complex VEA; (3) abolition of complex and frequent VEA with amiodarone therapy pre- 
dicts control of sustained arrhythmia; and (4) failure to suppress VEA does not preclude control of sustained 
arrhythmias. 


713 Catheter Mapping During Sinus Rhythm: Relation of Local Electrogram Duration to Ventricular 
Tachycardia Cycle Length 


‘ DENNIS M. CASSIDY, JOSEPH A. VASSALLO, ALFRED E. BUXTON, JOHN U. DOHERTY, 
FRANCIS E. MARCHLINSKI, and MARK E. JOSEPHSON 


Catheter mapping during sinus rhythm was performed in 52 patients with 102 morphologically distinct ventricular 
tachycardias (VT). The duration of various electrogram groups including: all, abnormal, fractionated, late and lon- 
gest electrograms, and electrograms at the site of origin of VT and at sites other than the site of origin were cor- 
related with mean cycle length of VT in patients with chronic coronary artery disease using linear regression 
analysis. None of these groups exhibited a close correlation between local electrogram duration and VT cycle 


length. This lack of correlation suggests that local electrogram duration recorded during sinus rhythm does not 
represent the manifestation of slow conduction in a VT circuit. This finding, therefore, provides additional sup- 
port that catheter mapping during sinus rhythm does not give sufficient information to guide localized endocar- 
dial resection for VT surgery. 


717 Value of Preexisting Bundie Branch Biock in the Electrocardiographic Differentiation of 
Supraventricular from Ventricular Origin in Wide QRS Tachycardia 


JOHN DONGAS, MICHAEL H. LEHMANN, REHAN MAHMUD, STEPHEN DENKER, JOGINDER SONI, and 
MASOOD AKHTAR 


The relation between the morphologic configuration of QRS complexes during wide QRS tachycardia vs sinus 
rhythm was examined in 18 patients who had preexisting right or left bundle branch block and who had sustained 
supraventricular tachycardia (SVT) or sustained monomorphic ventricular tachycardia (VT), or both, induced dur- 
ing electrophysiology studies. in 8 of 9 cases of SVT, 4 of 4 observers judged representative QRS complexes 
during tachycardia and sinus rhythm identical in morphologic pattern. in the other case of SVT, 2 observers 
found the complexes identical and 2 found them similar (but not identical). In 11 of 12 cases of VT, 4 of 4 observ- 
ers found representative QRS complexes during tachycardia and sinus rhythm morphologically different. In the 
remaining case of VT, 3 observers fouhd the complexes different, whereas the fourth found them similar (but not 
identical). The results of this study establish the usefulness of preexistant bundle branch block in the electrocar- 
diographic differentiation between SVT with aberrancy and VT. 


SYSTEMIC HYPERTENSION 


722 immediate Hemodynamic Effects of Urapidil in Patients with Essential Hypertension 


ISAAC KOBRIN, CELSO AMODEO, HECTOR O. VENTURA, FRANZ H. MESSERLI, and 
EDWARD D. FROHLICH 


The systemic, renal and splanchnic hemodynamics as well as certain reflex and endocrine responses were de- 
terminec in 10 patients with essential hypertension before and after intravenous administration of urapidil, a new 
antihypertensive agent that acts through both central and peripheral a-adrenergic inhibitory mechanisms. The 
reduction in mean arterial pressure by 12% (from 103 + 3 to 91 + 6 mm Hg, p <0.05) was mediated through a 
decreased total peripheral resistance index (from 34 + 2 to 25 + 3 U/m?, p <0.01) that was associated with a 
significant reflexive increase in cardiac index, heart rate and serum norepinephrine level. This hypotensive ef- 
fect was also associated with blunted Valsalva overshoot and orthostatic hypotension, suggesting peripheral 
arteriolar and venular dilation. Renal and splanchnic biood flows increased (p <0.05), resistances in these vas- 
cular beds decreased (p <0.01), and there were no changes in creatinine clearance or glomerular filtration 
fraction. Thus, urapidil administered intravenously reduced arterial pressure by decreasing total peripheral, 
renal and splanchnic resistances, associated with maintained organ flows and increased heart rate and 
cardiac index. 


CONGESTIVE HEART FAILURE 


726 Acute Dose Range Study of Milrinone in Congestive Heart Failure 


SPENCER H. KUBO, ROBERT J. CODY, KANU CHATTERJEE, CHARLES SIMONTON, 
HOWARD RUTMAN, and DANIEL LEONARD 


To determine the magnitude and time course of the optimal acute hemodynamic response to oral milrinone, an 
ascending dose-range study was performed in 34 patients with severe chronic congestive heart failure (2.5 to 
10 mg, n = 21; 7.5 to 15 mg, n = 13). With the 7.5- and 10-mg doses in both groups, cardiac index increased 
26%, pulmonary wedge pressure decreased 25% and systemic vascular resistance decreased 20%, with peak 
effect at 90 minutes. The hemodynarnic improvement with 10 mg was sufficient to normalize cardiac index in 
29% of patients. There was a clear dose-response relation, with the largest increases of cardiac index seen with 
the 15-mg dose (from 1.67 + 0.10 to 2.31 + 0.11, p <0.005). This dose-response relation was confirmed by the 
correlation of drug levels and change in cardiac index. However, some patients had significant hypotension and 
tachycardia with the 15-mg dose. Thus, although 10 mg appears to be optimal for most patients, the dose of mil- 
rinone should be individualized for all patients. 


VALVULAR HEART DISEASE 


731 Long-Term Results of Open Mitral Valve Reconstruction for Mitral Stenosis 


LAWRENCE H. COHN, ELIZABETH N. ALLRED, LESLIE A. COHN, VERDI J. DISESA, 
RICHARD J. SHEMIN, and JOHN J. COLLINS, Jr. 


From January 1972 to January 1984, 120 consecutive patients underwent open mitral valvuloplasty for rneumat- 
ic mitral stenosis. All operations were done on cardiopulmonary bypass patients and included double commissu- 
rotomy, papillary muscle incisions, lengthening of the chordae and calcium removal in many patients. There 
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were no operative deaths; there were 5 late deaths, all from noncardiac causes. The mean follow-up time was 
53 months. Actuarial probability of survival at 10 years was 95 + 2%. Thromboemboli occurred in 9 patients. 
Actuarial probability of freedom from thromboemboli at 10 years was 91 + 3%, and the linearized rate was 
1.8% /patient year of follow up. Nine patients required reoperation (7.5%) or 1.7% /patient year. The probability 
of freedom from reoperation at 10 years was 84 + 5%. Repair or reconstruction of the stenotic mitral valve, 
even when partially calcified, is a safe and low-risk operation with excellent long-term results. 


735 Results of Valve Reconstruction for Mitral Regurgitation Secondary to Mitral Valve Prolapse 
PATRICIA A. PENKOSKE, F. HENRY ELLIS, Jr., SIDNEY ALEXANDER, and ELTON WATKINS, Jr. 


Reconstruction of the mitral valve is an alternative to replacement in patients with mitral regurgitation secondary 
to mitral valve prolapse. From January 1970 to January 1984, 31 patients with this disease underwent recon- 
struction of the mitral valve with 1 patient dying within 30 days of operation (3.2%). Major complications includ- 
ed 5 patients with recurrent mitral regurgitation and 1 with a cerebral embolus. The adjusted 5-year survival rate 
was 88.7 + 6.1% (mean + standard error of the mean). 


739 Relation of Mitral Valve Prolapse to Left Ventricular Size in Marfan’s Syndrome 
SANDRA DORSEY LIMA, JOAO A.C. LIMA, REED E. PYERITZ, and JAMES L. WEISS 


The relationship between mitral valve prolapse (MVP) and left ventricular (LV) cavity size on M-mode echocardi- 
ograms was studied in 83 patients with Marfan’s syndrome. LV end-diastolic dimensions and presence or ab- 
sence of MVP were determined. Of patients with LV end-diastolic dimensions less than 5 cm, 90% had MVP, 
compared with only 19% of the 32 patients with abnormally large (more than 5.8 cm) end-diastolic dimension. 
The prevalence of MVP in patients with intermediate-sized LV end-diastolic dimensions was 69%. Appearance 
or disappearance of MVP was associated with a decrease or increase in LV cavity size, as determined by serial 
echocardiograms from 67 patients. Nine patients with MVP and normal LV cavity size on their initial study had 
subsequent increase in LV end-diastolic dimension with time, and MVP disappeared in 6 of the 9. Conversely, 
4 patients with dilated left ventricles on their initial echocardiogram and no evidence of MVP had appearance of 
MVP after aortic and valve replacement, with concomitant diminution and LV cavity size. Fifty-four patients with 
little change in LV end-diastolic dimension over time had no change in their MVP status throughout the 7-year fol- 
low-up period. Thus, in patients with Marfan’s syndrome, serial increase and decrease in LV size is associated 
respectively with disappearance or appearance of MVP. 


744 Case-Control Analysis of Risk Factors for Presence of Aortic Stenosis in Adults Age 50 Years or Older 


PETER M. HOAGLAND, E. FRANCIS COOK, MARGARET FLATLEY, CRAIG WALKER, ana 
LEE GOLDMAN 


To analyze whether atherosclerotic risk factors were associated with the presence of aortic stenosis (AS) in 
adults, 105 adults who had AS without coronary artery disease (CAD) were compared with 110 control subjects 
with other types of valvular disease, 170 control subjects who underwent catheterization and had neither valvu- 
lar disease nor CAD, and 269 matched control subjects who underwent general surgery. No risk factor showed 
consistent evidence of a significant association with the development of AS. If the true magnitudes of these as- 
sociations are of the order previously reported for the development of CAD, the power of our study for detecting 
statistical significance ranges from 56% to 99%. Although a weak association between atherosclerotic risk 
factors and AS cannot be excluded, any such association is unlikely to be as strong as for predicting CAD. 


CARDIOMYOPATHY 


748 Multifactorial Determinants of Reduced Coronary Flow Reserve After Dipyridamole in Dilated 
Cardiomyopathy 


ALAIN NITENBERG, JEAN-MARC FOULT, FRANCOISE BLANCHET, and SAMIR ZOUIQUECHE 


Coronary sinus blood flow increase after administration of intravenous dipyridamole was studied in 7 control pa- 
tients and 11 patients with severe dilated cardiomyopathy (DC). The coronary sinus blood flow after dipyridamole 
and the dipyridamole/basal coronary sinus blood flow ratio were lower in the DC group, although the basal coro- 
nary sinus blood flow was not different in the 2 groups. After dipyridamole, the coronary resistance (mean aortic 
pressure minus left ventricular [LV] mean diastolic pressure/coronary sinus blood flow) was higher in the DC 
group, and there was no correlation between coronary sinus blood flow and LV mean diastolic and mean aortic 
pressures or mean aortic pressure minus LV mean diastolic pressure difference. Thus, in patients with DC, the 
alterations of LV and/or aortic pressures could not totally account for the restriction of the coronary flow reserve 
. after administration of dipyridamole. 
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755 T-Lymphocyte Subsets in Idiopathic Dilated Cardiomyopathy 
JOHN E. SANDERSON, DAVY KOECH, DAVID IHA, and HILLARY P. OJIAMBO 


T-lymphocyte subsets were measured using monocional antibodies in 20 patients with idiopathic dilated car- 
diomyopathy (IDC) and 20 age- and sex-matched normal contro! subjects in East Africa. The percentage of 
helper/inducer cells (OKT4 positive) was significantly higher in the IDC group and 8 of 20 patients with IDC had 
a high helper/suppressor cell ratio (OKT4/OKTS8). These results suggest that an excessive immune reaction may 
be part of the pathogenesis of IDC in Africans. 


CONGENITAL HEART DISEASE 


75% Accuracy of Prospective Two-Dimensional Echocardiographic Evaluation of Left Ventricular Outflow 
Tract in Complete Transposition of the Great Arteries 


ALVIN J. CHIN, SCOTT B. YEAGER, STEPHEN P. SANDERS, ROBERTA G. WILLIAMS, 
FREDRICK Z. BIERMAN, BRUNO M. BURGER, WILLIAM |. NORWOOD, and ALDO R. CASTANEDA 


Thirty-two consecutive infants with transposition of the great arteries (TGA) and ventricular septal defect under- 
went subxiphoid 2-dimensiona! echocardiography (2-D echo). Each echocardiogram was evaluated for (1) the 
presence or absence of left ventricular (LV) outflow tract obstruction, (2) whether outflow tract obstruction was 
dynamic or fixed, or both, and (3) the precise anatomic type of obstruction in those infants judged to show fixed 
obstruction. Two-dimensional echo yielded no false-negative results in detection of LV outflow tract obstruction, 
which was at least partly fixed, and made no significant errors in delineating the exact anatomic type of fixed ob- 
struction. The diagnostic accuracy of 2-D echo thus limits the need for “‘routine’’ cardiac catheterization before 
repair in infants with TGA and intact ventricular septum. Furthermore, because certain types of fixed LV outfiow 
tract obstruction are difficult for the surgeon to visualize and alleviate, precise knowledge of the anatomic type 
of fixed obstruction influences the choice among Rastelli, intraatrial baffle and arterial switch procedures in pa- 
tients with TGA and ventricular septal defect. 


765 Anomalous Origin of the Left Main Coronary Artery from the Right Sinus of Valsalva 
DEMETRIOS KIMBIRIS 


The clinical and angiographic findings in 10 patients with anomalous origin of the left main coronary artery from 
the right sinus of Valsalva are presented. in 6 patients, the initial course of the anomalous vessel was between 
the aorta and the pulmonary artery; in 4, it was posterior to the aorta. In the ieft ventriculogram in the right anteri- 
or oblique projection, the aortic root sign was seen in all patients with posterior-to-aorta course of the vessel. 
Descending septal branches were provided by the anomalous left main coronary artery in all patients with the 
course of the vessel between aorta and the pulmonary artery, but in none with the course posterior to the 
aorta. 


770 Anomalous Origin of the Left Main Coronary Artery from the Right Anterior Aortic Sinus: Angiographic 
Definition of Anomalous Course 


TATSUO ISHIKAWA and PETER W.T. BRANDT 


Five cases of anomalous origin of the left main coronary artery from the right anterior aortic sinus are presented. 
In 4 patients the anomalous artery ran a septal course through the floor of the right ventricular infundibulum and 
in 1 patient an interarterial course between the aorta and pulmonary trunk. The cineangiographic features of 
these courses are described in detail and contrasted with arteries running anterior free wall and retro-aortic 
courses. Review of previously documented cases shows that the septal course is relatively common, though 
previously not recognized. 


777 Small Left Atrium and Change in Contour of the Ventricular Septum in Total Anomalous Pulmonary 
Venous Connection: A Morphometric Analysis of 22 Infant Hearts 


GLENN C. ROSENQUIST, JOSEPH L. KELLY, ROMA CHANDRA, ROGER N. RUCKMAN, 
FRANK M. GALIOTO, FRANK M. MIDGLEY, and LEWIS P. SCOTT 


Morphometric measurements of 22 heart specimens with total anomalous pulmonary venous connection 
(TAPVC) were compared with measurements of 8 matched control specimens without heart disease. The 
TAPVC specimens had shorter left atria, smaller left atrial surface area and larger diameter of the fossa ovalis. 
In addition to increased length of the right ventricle and larger circumferences for tricuspid and pulmonary 
valves, the left ventricular contour of the ventricular septum was flat or convex in 18 of the 22 specimens with 
TAPVC; the septum was significantly longer and wider than normal in these specimens. Since mitral and aortic 
valves were normal in circumference, the data suggest that left ventricular volume is not decreased despite the 
change in ventricular shape. 
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MISCELLANEOUS TOPICS 


783 Effect of Weight Loss on Cardiac Chamber Size, Wall Thickness and Left Ventricular Function in 
Morbid Obesity 
MARTIN A. ALPERT, BOYD E. TERRY, and DIANA L. KELLY 


To determine the effect of weight loss on left ventricular (LV) systolic function in morbidly obese patients, echo- 
cardiography was performed in 62 such patients before gastric restriction and in 34 patients who returned 4.3 
+ 0.3 months after substantial weight loss (73 + 4% of amount overweight). Of the 34 patients who returned for 
follow-up evaluation, 13 had low LV fractional shortening preoperatively. in this subgroup mean LV fractional 
shortening increased from 22 + 2 to 31 + 2% following weight loss. The increase in LV fractional shortening 
was accompanied by a significant decrease in the mean LV internal dimension in diastole and mean blood pres- 
sure. The results show that LV systolic dysfunction in morbidly obese patients may improve following substantial 
weight loss. 


787 Mitral and Tricuspid Valve Anular Diameter in Normal Children Determined by Two-Dimensional 
Echocardiography 
DOUGLAS H. KING, E. O’BRIAN SMITH, JAMES C. HUHTA, and HOWARD P. GUTGESELL 


To establish normal values for atrioventricular valve anular diameter in children, the diameter of the mitral and 
tricuspid valve anuli were measured from 2-D echocardiograms in 103 children, aged 1 day to 15 years. Mea- 
surements of the mitral valve anulus were made from the parasternal long-axis and apical or subcostal 4-cham- 
ber views. The tricuspid valve was measured from the subcostal or apical 4~chamber view. Multiple regression 
analyses were performed comparing valve anular diameter to weight and body surface area and their respective 
square root, cube root and iogarithmic functions. Mitral and tricuspid anular diameter increased in proportion to 
the logarithm of weight and body surface area. The best predictor of valve anular diameter was a logarithmic 
function of body surface area, with a calculated correlation coefficient ranging from 0.90 to 0.93 for the 3 anular 
dimensions. Knowledge of the normal atrioventricular valve anular diameter should be useful in planning pallia- 
tive or corrective surgery in children with congenital heart disease. 


790 Effects of Loading Conditions and Contractile State (Methoxamine and Dobutamine) on Left 
Ventricular Early Diastolic Function in Normal Subjects 


STEVEN D. COLAN, KENNETH M. BOROW, and ALEXANDER NEUMANN 


The influence of changes in preload, afterload and contractile state on left ventricuiar (LV) filling characteristics 
were investigated. Normal subjects underwent echocardiographic determination of the peak rates of LV dimen- 
sion change and wall thinning and their respective timing at rest, after preload augmentation with dextran, during 
increased afterload with methoxamine and during inotropic stimu’stion by dobutamine. These 2 peak velocities 
and their timing in diastole correlated well with each other and responded similarly to interventions. Increased 
preload resulted in higher peak velocities of dimensional change and wall thinning, without changing the time in 
diastole at which they occur. Both peak velocities moved later into diastole with higher afterload; however, the 
overall change in magnitude was variable without a statistically significant trend evident. Inotropic stimulation 
resulted in faster rates of peak dimension change and wall thinning, which occurred at an earlier point in dias- 
tole. Examination of various parameters of LV size and function over a wide range of preload and afterload con- 
ditions under a constant contractile state revealed a complex set of relations. The ratio of wall thickness to di- 
mension at end-diastole showed the most significant relation to the peak rate of dimension change, whereas 
peak thinning was best correlated with fractional wall thickening. Both velocities were also significantly but 
more weakly related to other variables of systolic function. The timing of these peak velocities correlated most 
closely with the end-systolic wall stress and heart rate. Thus, LV filling and wall thinning depend in a complex 
fashion on loading conditions, heart rate and contractile state. These interactions must be taken into consider- 
ation when echocardiographic indexes of diastolic function are used in the clinical setting. 


797 Effects of Training on Systolic Time Intervals at Rest and During Isometric Exercise in Men and 
Women 61 to 64 Years Old 


DOUGLAS R. SEALS, BEN F. HURLEY, JAMES M. HAGBERG, JOAN SCHULTZ, BARRY J. LINDER, 
LONNIE NATTER, and ALI A. EHSANi 


Systolic time intervals (ST!) were measured in 10 healthy men and women (mean age 62 + 1 year [+ standard 
deviation]) before and after 6 months of intense endurance training to determine the effects of regular exercise 
on left ventricular (LV) function in older persons. STI, blood pressure (BP) and heart rate (HR) were determined 
at rest and during isometric exercise. These older subjects had normal values for STI at rest and responded nor- 
mally to isometric exercise. Training resulted in an 18% increase in maximal oxygen uptake (p <0.01), but had 


no effect on STI at rest or during isometric exercise. After training BP was reduced at rest (p <0.002) and, along 
with HR, was lower in response to handgrip (p <0.002). These findings indicate that healthy older persons exhibit 
a normal LV response to isometric exercise. Endurance training does not alter LV contractile function at rest or 
during isometric exercise, but can lower BP even in normotensive older subjects. 


801 Blood Pressure and Heart Rate Responses During 24-Hour Ambulatory Monitoring and Exercise in 
Mer: with Diabetes Mellitus 


SHIRLEY RUBLER, DENNIS A. CHi), and CHARLES L. BRUZZONE 


Heart rate (HR) variation on respiration was used to detect autonomic neuropathy (AN) in 25 diabetic, middle- 
aged males (group |). Thirteen subjects had HR variation of 10 beats/min or less, consistent with AN (group IA). 
Twelve had normal HR variation (more than 10 beats/min) (group IB). On 24-hour ambulatory monitoring, HRs 
were higher (105.5 + 10.0 beats/min) in patients with AN than in those without (99.9 + 12.5 beats/min) or in 13 
normal men (group Il) (91.6 + 8.9 beats/min). Systolic biood pressure (BP) was higher in group | than in group 
ll. Seventeen patients in group | had peripheral neuropathy (PN). The systolic BPs on 24-hour monitoring were 
lower in those with PN; exercise duration was decreased compared to those without PN. These resul’~ indicate 
that HR and BP monitoring and exercise testing are valuable in detecting abnormalities in subjects wit. diabetic 
neuropathy. 


EXPERIMENTAL STUDIES 


807 Electrophysiologic Effects of Flecainide Acetate and Its Major Metabolites in the Canine Heart 


JANEL GUEHLER, CHARLES C. GORNICK, H. GARETH TOBLER, ADRIAN ALMQUIST, 
JACK R. SCHMID, D. WOODROW BENSON, Jr., and DAVID G. BENDITT 


Flecainide acetate, an investigational class 1 antiarrhythmic agent, undergoes biotransformation in man with 
production of 2 major metabolites: meta-O-dealkylated flecainide (S-24623) and the meta-O-dealkylated lactam 
of flecainide (S-26 191). This study compared the effects of flecainide, S-24623 and S-26191 on cardiac electro- 
physiologic characteristics in the anesthetized dog. Of the 3 compounds, only fiecainide significantly prolonged 
sinus cycle length (p <0.01). However, both flecainide and S-24623 significantly prolonge. minimum atrial 
paced cycle length with 1:1 atrioventricular conduction, atrioventricular node effective and functional refractory 
periods, and right ventricular effective refractory period. Metabolite S-26 191, on the other hand, had qualitatively 
similar but weaker electrophysiologic actions. The maximum electrophysiologic effects of flecainide and S- 
24623 were approximately equivalent, but the metabolite was about half as potent on a milligram-per-milligram 
basis. S-26191 was less than one-tenth as potent as flecainide. Since both flecainide metabolites occur primari- 
ly in the conjugated form in plasma (i.e., free metabolite concentrations are very low), it is unlikely that these 
compounds either potentiate flecainide’s antiarrhythmic action or increase susceptibility to drug toxicity in the 
Clinical setting. 


813 Development of an Endocardial-Epicardial Gradient of Activation Rate During Electrically induced, 
Sustained Ventricular Fibrillation in Dogs 


SETH J. WORLEY, JUDITH L. SWAIN, PAUL G. COLAVITA, WILLIAM M. SMITH, and 
RAYMOND E. IDEKER 


Little is known about transmural depolarization during ventricular fibrillation (VF). With a special plunge elec- 
trode, electrically induced VF was recorded in 20 open-chest dogs. In 14 dogs transmural temperature was 
maintained at 38°C. Electrograms contained sharp discrete deflections during early VF in all dogs. The rate, reg- 
ularity of cycle length and discreteness of the deflections decreased over the next 20 minutes of VF, first at the 
epicardium, then progressively deeper toward the endocardium. In all dogs, discrete, regular, rapid deflections 
persisted in the subendocardium throughout the recording period. in 8 dogs, transmural biopsies after 1, 5 and 
10 minutes of VF revealed equal decreases of ATP, CP and TAN in the subendocardium and subepicardium. Cor- 
onary perfusion was maintained during the first 20 minutes of VF in 6 additional dogs. An endocardial-epicardial 
gradient in activation rate did not develop during this period but did develop within 1 minute of halting bypass. 
Thus, the activation rate gradient during VF is caused by ischemia. It is not caused by transmural differences in 
ischemia, as evidenced by the uniform transmural decrease in high energy phosphates during VF, nor is it 
caused by transmural differences in temperature. The endocardium appears to play a dominant role in the main- 
tenance of VF. 


821 Improved internal Defibrillation with Twin Pulse Sequential Energy Delivery to Different Lead 
Orientations in Pigs 


DOUGLAS L. JONES, GEORGE J. KLEIN, and MICHAEL J. KALLOK 
internal cardiac defibrillation using an intravascular catheter was Compared with that using twin sequential 


pulses, the first pulse through the catheter and the second through a pulse delivered between the catheter tip in 
the right ventricular apex and a patch electrode on the left ventricular free wall as cathode. Using the catheter 
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alone, an average of 44 J defibrillated normal pig hearts. Defibriliation improved with sequential twin pulses, the 
improvement being dependent on pulse separation (42, 34 and 19 J at 100-, 10-, and 1-ms separation, respec- 
tively). Thus, sequential twin pulse defibrillation provides a reduction in energy necessary for defibrillation in 
comparison with single pulse using the catheter alone. The optimal separation was 1.0 ms. The sequential pulse 
system may be useful in the design of an implantable automatic defibrillator. 


826 Transcatheter Closure of Patent Ductus Arteriosus in Piglets 
JAMES E. LOCK, JOHN L. BASS, GUNNAR LUND, JOSEPH A. RYSAVY, and RUSSELL V. LUCAS, Jr. 


To better determine the potential risks of transcatheter closure of a patent ductus arteriosus (PDA), a model of 
PDA was made in newborn piglets by using 5- to 7-mm angioplasty catheters to dilate the probe patent ductus 
arteriosus. This maneuver resulted in a ‘‘permanent’’ PDA in most piglets. Four to 6 weeks later we attempted 
PDA closure using the Rashkind PDA occluder. Twelve such procedures were attempted, using a clean but non- 
steriie technique. Nine of 12 PDAs were successfully closed. Two failures were due to an inability to successful- 
ly traverse the PDA. This problem was solved by using a long sheath to position the device properly. Four com- 
plications occurred, ali related to device release: left pulmonary artery embolization in 1 patient, femoral artery 
embolization in 1, torn pulmonic valve cusp in 1, and lodgment of a prothesis on a pulmonic valve cusp in 1. Two 
successfully implanted devices were infected at necropsy. This study shows the value of a piglet model in test- 
-ing transcatheter PDA occlusion devices, the importance of sterile technique in such procedures, the hazards 
of device retrieval through the right heart, and the feasibility of transcatheter PDA closure using available 
techniques. 


830 Limitations of Fluorocarbons in Reducing Myocardial infarct Size 
PHILIPPE MENASCHE, MARCIO ESCORSIN, PIERRE BIRKUI, ANNE LAVERGNE, MICHEL FAUCHET, 
PIERRE COMMIN, PACO LORENTE, ROBERT P. GEYER, and ARMAND PIWNICA 


This study assesses the effects of fluorocarbons on myocardial infarct size in non-exchange-transfused open- 
chest dogs subjected either to a 3-hour occlusion of the left-anterior descending artery followed by 2 hours of 
reperfusion or to a 5-hour permanent coronary occlusion. In both models, fluorocarbons failed to reduce infarct 
size compared to saline-treated controls. However, in control dogs, the extent of necrosis was greater in reper- 
fused animals than in those subjected to permanent occlusion, whereas this reperfusion injury was avoided by 
the use of fluorocarbons. 
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Asymmeiry in Hypertrophic Cardiomyopathy: The Septal to Free Wall Thickness Ratio Revisited 
BARRY J. MARON 


Peri-infarction Block (1950)—Late Potentials (1980): Their Relationship, Significance and Diagnostic 
Implications 


BENJAMIN J. SCHERLAG, CHESTERFIELD G. GUNN, EDWARD J. BERBARI, and RALPH LAZZARA 
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Percutaneous Transluminal Coronary Angioplasty in Acute Myocardial Infarction Without Prior 
Thrombolytic Therapy 
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Acute Pericarditis After Percutaneous Transiluminal Coronary Angioplasty 
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CORONARY HEART DISEASE 


871 Acute Myocardial Infarction Treated with Intracoronary Streptokinase: A Report of the Society for 
Cardiac Angiography 


J. WARD KENNEDY, GOFFREDO G. GENSINI, GERALD C. TIMMIS, and CHARLES MAYNARD 


The Society for Cardiac Angiography maintains a registry of intracoronary streptokinase therapy (IC-SK) in pa- 
tients with acute myocardial infarction. Between July 1981 and August 1984, 1,029 patients were entered into 
the registry. The baseline and clinical characteristics of patients were determined, the early results of therapy 
evaluated, the baseline characteristics of those in whom reperfusion was achieved were compared with those 
in whom it was not. Multivariate discriminant analysis was used to identify the predictors of reperfusion and hos- 
pital mortality. The overall rate of reperfusion was 71.2%. Reperfusion was positively associated with hypoten- 
sion, absence of cardiogenic shock and early treatment. The hospital mortality for all patients was 8.2% and 
was higher for women and the elderly. The hospital mortality was significantly lower for patients in whom reper- 
fusion was achieved than in those in whom it was not (5.5% vs 14.7%, p <0.0001) and in several high-risk 
subgroups. Thus, IC-SK-induced coronary artery reperfusion significantly reduces hospital mortality in high-risk 
patients with acute myocardial infarction. High-risk patients in whom reperfusion is not achieved with IC-SK ther- 
apy should be considered for early coronary angioplasty or coronary artery bypass surgery. 


878 Intravenous Urokinase in Acute Myocardial Infarction 


DETLEF G. MATHEY, JOACHIM SCHOFER, FLORENCE H. SHEEHAN, HARALD BECHER, 
VOLKMAR TILSNER, and HAROLD T. DODGE 


To achieve reperfusion early, an intravenous bolus of 2 million units of urokinase was administered in 50 patients 
with acute myocardial infarction 1.8 + 2.5 hours after the onset of symptoms. Acute coronary angiography, per- 
formed 1.1 + 0.6 hours after urokinase therapy, revealed patent coronary arteries in 60%. Failure of reperfusion 
was not related to the degree of systemic fibrinolytic activity. Wall motion at the infarct site at follow-up cathe- 
terization was significantly better among patients in whom reperfusion was achieved than in those in whom it 
was not, but only when urokinase was given within 2 hours after the onset of symptoms. The peak serum cre- 
atine kinase level was lower in patients in whom reperfusion was achieved than in those in whom it was not (802 
vs 1,973 U/liter, p <0.005). Urokinase bolus injection was well tolerated by al! patients. In conclusion, thrombol- 
ysis with an intravenous bolus injection of urokinase is effective and safe and can be used to rapidly achieve re- 
perfusion in the short time interval during which salvage of myocardium is more likely to occur. 


883 Factors that Determine the Direction and Magnitude of Precordial ST-Segment Deviations Durir~ 
inferior Wall Acute Myocardial Infarction 


ALLAN S. LEW, JAMSHID MADDAHI, PREDIMAN K. SHAH, A. TEDDY WEISS, THOMAS PETER, 
DANIEL S. BERMAN, and WILLIAM GANZ 


In 61 patients admitted with a first inferior acute myocardial infarction, there was a weak inverse linear correla- 
tion betwen the magnitudes of inferior ST-segment elevation and precordial ST-segment depression (r = —0.46, 
p <0.001). Precordial ST-segment depression was significantly attenuated in the presence of concomitant right 
ventricular (RV) involvement and increased in the presence of concomitant lateral left ventricular (LV) wall in- 
volvement. In the 24 patients who had neither RV nor lateral LV wall invoivement, there was a strong inverse lin- 
ear correlation between the magnitudes of interior and precordial ST-segment changes (r = —0.89, p <0.001). 
Thus, there is a reciprocal relation between inferior and precordial ST-segment changes during inferior acute 
myocardial infarction, which is distorted by concomitant RV and lateral LV wall involvement. 


889 Coronary Artery Reperfusion in Acute Myocardial Infarction: Assessment by Pre- and Pestintervention 
Thallium-201 Myocardial Perfusion Imaging 


PATRICK M. DE COSTER, JACQUES A. MELIN, JEAN-MARIE R. DETRY, LUCIEN A. BRASSEUR, 
CHRISTIAN BECKERS, and JACQUES COL 


In a randomized trial of intracoronary streptokinase (STK) therapy in acute myocardial infarction, 44 patients (21 
control subjects and 23 patients treated with STK) underwent serial thallium-201 imaging: preangiographic, 4- 
hour redistribution, day 4 and week 6 scintigrams. Patients were classified according to the presence or absence 
of angiographic reperfusion of the infarct-related artery. Scintigrams were scored by dividing each image, in 3 
views, into 5 segments, using a 4-point scoring scheme. Both in control and in STK-treated groups, thallium de- 


fect scores decreased over time, but this decrease was smaller in the control group (11% units) than in the STK 
group (23% units). in patients in whom reperfusion was achieved (n = 26, 20 in the STK group and 6 in the con- 
trol group), a marked decrease in thallium score was observed (26% units), compared with a small decrease in 
patients in whom it was not (4% units). These results indicate that serial thallium imaging is an accurate method 
for assessing changes in myocardial perfusion after acute myocardial infarction. Restoration of thallium uptake 
was observed after reperfusion of the infarct-related artery whether this ,ecanalization was spontaneous or oc- 
curred after successful thrombolysis. 


896 importance of the Terminal Portion of the QRS in the Electrocardiographic Diagnosis of Inferior 
Myocardial Infarction 


ROBERT A. WARNER, JOSEPH BATTAGLIA, NORMA E. HILL, SAKTI MOOKHERJEE, and 
HAROLD SMULYAN 


The scalar electrocardiograms of 64 patients with inferior myocardial infarction (MI) and 87 normal subjects 
were analyzed to determine the respective contributions of the initial and terminal portions of the QRS to the di- 
agnosis of inferior Mi. Delayed termination of the QRS in leads Ii and Ill, as well as various Q-wave criteria were 
found to be useful for detecting Mi. Combining the best terminal forces criterion with the Q-wave criteria and the 
best Q-wave criterion with the terminal forces criteria resulted in better sensitivities and overall diagnostic per- 
formances than those of the individual criteria. Analysis of the vectorcardiograms that were available on some 
subjects indicates that inferior Mi tends to redirect terminal forces of ventricular depolarization. 


900 Effects of Verapamil in Preventing Early Postinfarction Angina and Reinfarction 


FILIPPO CREA, JOHN DEANFIELD, PETER CREAN, MOHD SHAROM, GRAHAM DAVIES, and 
ATTILIO MASERI 


A single-blind placebo-controlled trial was performed in 17 patients with transmural acute myocardial infarction 
to assess the effects of verapamil on angina and reinfarction after myocardial infraction. The study was terminat- 
ed because the results obtained in 8 patients taking verapamil and 9 patients taking placebo showed a similar 
number and duration of transient episodes of ST-segment elevation (46 vs 41 and 23 + 22 vs 17 + 15 minutes, 
respectively) and a similar incidence of reinfarction (4 patients in each group). Because verapamil is effective 
in the treatment of “‘pre-infarction”’ angina, these results indicate that the prevailing pathogenetic mechanisms 
of myocardiai ischemia in the period after infarction could be different from those operating in angina before 
infarction. 


905 Septal Q Wave in Exercise Testing: Evaluation by Single-Photon Emission Computed Tomography 


RYUJI NOHARA, HIROFUMI KAMBARA, YUKISONO SUZUKI, SHUNICHI TAMAKI, KAZUNORI KADOTA, 
CHUICHI KAWAI, NAGARA TAMAKI, and KANJI TORIZUKA 


Septal Q waves in lead V; during exercise by single-photon emission computed tomography in 107 patients 
were evaluated. Patients were classified into 3 groups: group A (18 patients)—regression of Q-wave amplitude 
during exercise; group B (48 patients)}—progression or no change of Q waves or new Q waves during exercise; 
group C (41 patients)—no Q waves at rest and during exercise. Perfusion defects (PD) of the septum were calcu- 
lated 3 dimensionally and expressed as percent of total septal area. Ninety-four percent of group A patients 
showed septal perfusion defects (PD = 62 + 19%) during exercise and all of them had left anterior descending 
artery (LAD) stenosis. Only 7% of patients in group B showed small septal perfusion defects (PD = 12 + 9%) 
and LAD narrowing. In group C, 56% of patients had LAD lesions, of which 91% showed large perfusion defects 
(PD = 52 + 19%). Late imaging revealed small perfusion defects in groups A (12 + 9%) and B (6 + 8%) and 
relatively large defects in group C (32 + 24%). in conclusion, septal Q waves appear to be valuable in assessing 
septal ischemia. 


910 Usefulness of Transstenotic Coronary Pressure Gradient Measurements During Diagnostic 
Catheterization 


PETER GANZ, RICHARD ABBEN, PETER L. FRIEDMAN, J. DANIEL GARNIC, WILLIAM H. BARRY, and 
DAVID C. LEVIN 


A difficult problem in coronary arteriography is the assessment of the hemodynamic significance of stenoses 
that appear angiographically to be of only moderate severity (25 to 75% diameter narrowing). To try to deter- 
mine the significance of such lesions at the time of diagnostic catheterization, transstenotic coronary pressure 
gradients were measured with a 2.0Fr fluid-filled catheter in 15 patients with angiographically moderate steno- 
ses and were compared with similar measurements made in 17 patients with severe stenoses (more than 75% 
diameter narrowing). Mean transstenotic pressure gradients greater than 10 mm Hg at rest or greater than 20 
mm Hg under conditions of high coronary blood flow, induced by Renografin 76, appeared to be associated with 
objective evidence of myocardial ischemia and symptomatic relief with subsequent percutaneous transluminal 
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coronary angioplasty. Transstenotic pressure gradient determination is valuable in selected patients with angio- 
graphically moderate stenoses. 


915 Prolonged Electrical Systole and QT > QS, Secondary to Coronary Artery Disease 


HARISIOS BOUDOULAS, CHARLES A. BUSH, STEPHEN F. SCHALL, CARL V. LEIER, and 
RICHARD P. LEWIS 


QT greater than QS. and QT prolongation are associated with a high incidence of sudden death in patients with 
coronary artery disease (CAD). Dyssynchronous depolarization-repolarization in the left ventricular (LV) myocar- 
dium may produce QT > QS, and long QT. Forty-one patients with LV aneurysm, 46 patients with a history of 
acute myocardial infarction (AMI) but no LV aneurysm and 52 patients with CAD but no previous AMI were stud- 
ied. The incidence of QT > QS» was significantly greater among patients with LV aneurysm (71%) than those 
with previous AMI (22%) and those with CAD but no previous AMI (20%) (p <0.0001). Likewise, the incidence 
of long QT was significantly greater in patients with LV aneurysm (54%) than in patients with previous AMI (7%) 
and patients with CAD but no previous AMI (6%) (p <0.0001). QT > QS» and long QT in LV aneurysm most likely 
is a result of dyssynchronous depolarization-repolarization in the area of LV aneurysm. 


920 Prognosis with Chest Pain and Normal Thallium-201 Exercise Scintigrams 


FRANK X. PAMELIA, ROBERT S. GIBSON, DENNY D. WATSON, GEORGE B. CRADDOCK, 
JEAN SIROWATKA, and GEORGE A. BELLER 


The prognostic value of a normal thallium-201 (TI-201) scintigram in 349 patients with chest pain was studied. 
Follow-up was obtained in 345 patients (99%) from 8 to 45 months (mean 34.2 + 6.6). Of these, 60% were 
men, 26% had typical angina, 21% had chest pain during exercise testing, 29% were unable to achieve => 85% 
of maximal predicted heart rate and 9% had ischemic ST depression (= 1.0 mm) during exercise. At the time of 
exercise testing, 45% were taking nitrates and 38% were receiving a 6-blocking drug. There were 5 cardiac 
deaths (0.51%/year), 2 sudden, and 6 nonfatal myocardial infarctions (0.61% /year). The prevalence of male 
sex, typical angina, exercise-induced ST-segment depression or an inability to achieve >85% of maximal heart 
rate was comparable between the group with chest pain and normal TI-201 scintigrams who had a cardiac event 
and those who experienced no events. Four other patients (1.1%) subsequently underwent coronary bypass sur- 
gery. At follow-up, 34% of patients were taking nitrates, 29% were receiving a B-blocking drug and 54% had 
persistence of chest pain. Patients with chest pain and normal TI-201 exercise scintigrams had a low cardiac 
death and nonfatal infarction rate (1.1% /year), which is comparable to that reported for patients with chest pain 
and angiographically normal coronary arteries. 


927 Isosorbide Dinitrate and Glycery! Trinitrate: Demonstration of Cross Tolerance in the Capacitance 
Vessels 


DANTE E. MANYARI, ELDON R. SMITH, and JANICE SPRAGG 


To clarify if cross tolerance between isosorbide dinitrate (ISDN) and nitroglycerin (GTN) develops in the venous 
system, regional (forearm or splanchnic) blood volume changes before and after GTN were measured using 
blood pool scintigraphy during a control stage and after 4 weeks of treatment with oral ISDN. Sublingual GTN in- 
creased the average heart rate by 17% during control and by 7% during ISDN therapy (p <0.05), and decreased 
the systolic blood pressure by 14% during control and by 7% during ISDN therapy (p <0.05). Regional blood vo!- 
ume after GTN increased by 11 + 2% during control, but by only 3 + 1% during therapy with ISDN (p <0.05). 
Thus, partial but significant cross tolerance between ISDN and GTN develops in both the arterial and venous sys- 
tem in man. 


932 Improved Myocardial Contractility with Glucose-Iinsulin-Potassium Infusion During Pacing in Coronary 
Artery Disease 


HUEY G. McDANIEL, WILLIAM J. ROGERS, RICHARD O. RUSSELL, Jr., and CHARLES E. RACKLEY 


Infusion of glucose-insulin-potassium in 18 patients who underwent catheterization for coronary artery disease 
increased the dP/dt and cardiac index response to pacing 9 and 2%, respectively (p <0.05). This was assoc’ 
ated with a change in respiratory quotient, showing a switch from fat to carbohydrate use by the heart. Myocs 
dial oxygen consumption in relation to the heart rate times the double product or dP/dt was unchanged dvs i; 
pacing and increased at rest with glucose-insulin-potassium. 


937 Detecting and Excluding Significant Left Main Coronary Artery Narrowing by Echocardiography 
PAUL J. BLOCK and RICHARD L. POPP 


Two-dimensional echocardiography of the left main coronary artery was attempted ir 50 patients undergoing an- 
giography. Adequate visualization of the vessel was possible in 37 of these patients (74%) and 10 results were 


suspected positive for stenoses. Four of these 10 results were true-positive and 6 were false-positive. In 27 
studies, interpreted as negative for left main coronary artery stenosis, 1 result was false-negative. Thus, 30 of 
37 patients were correctly categorized by this method. This study highlights both the high prevalence of false- 
positive results and the high predictive value (96%) of an echocardiographic response negative for left main 
coronary artery stenosis. 


941 Prognostic Significance of Progression of Coronary Artery Disease 


ALAIN MOISE, MARTIAL G. BOURASSA, PIERRE THEROUX, YVES TAEYMANS, ANDRE PASTERNAC, 
LUCIEN CAMPEAU, MARC A. BOIS, IHOR DYRDA, and PAUL ROBERT DAVID 


The predictive value of angiographic progression of coronary artery disease on subsequent mortality and mor- 
bidity was analyzed in 313 patients who underwent cardiac catheterization twice 3 to 118 months (mean 39 + 
25) apart. At the time of their second catheterization, 139 (44%) patients demonstrated a progression in coro- 
nary atherosclerosis. During a 41 + 30-month follow-up, 33 deaths and 39 acute myocardial infarctions oc- 
curred. By univariate (log-rank) analysis, progression was associated with lesser chances of survival (p <0.01) 
and of survival without acute myocardial infarction (p <0.001). Cox's regression analysis was performed to ac- 
count for the ejection fraction and number of diseased vessels at the time of the second angiogram. Progression 
added little to these parameters for predicting survival (p = 0.076). However, progression remained an indepen- 
dent predictor of survivai without acute myocardial infarction (p <0.01, relative risk = 2.28). 


948 Ventricular Arrhythmias induced by Dynamic and Static Exercise in Relation to Coronary Artery 
Bypass Grafting 
HEIKKI V. HUIKURI, ULLA R. KORHONEN, and JUHA T. TAKKUNEN 


The effect of coronary artery bypass grafting (CABG) on arrhythmias induced by dynamic and isometric exercise 
was examined in 53 patients. Exercise-induced ventricular arrhythmias were detected preoperatively in 14 pa- 
tients (26%) and after CABG in 18 patients (34%). Nine patients had new exercise-induced ventricular arrhyth- 
mias after CABG, 8 (89%) of whom had had a previous myocardial infarction. The rate of graft patency or im- 
provement in exercise tolerance among patients with new postoperative arrhythmias did not differ from that 
among patients without exercise-induced arrhythmias after CABG. The results confirm previous experience that 
CABG has no influence on the occurrence of ventricular arrhythmias induced by physical exercise. Patients 
with a previous myocardial infarction appear to be prone to new ventricular arrhythmias despite successful 
revascularization. 


952 Correlation of Saphenous Vein Bypass Graft Angiograms with Histologic Changes at Necropsy 
JAMES B. ATKINSON, MERVYN B. FORMAN, JAMES M. PERRY, and RENU VIRMANI 


A retrospective necropsy study was undertaken to determine if angiography reliably assessed the extent of lumi- 
nal narrowing in saphenous vein (SV) grafts. Nine patients had received 21 vein grafts 12 to 120 months before 
death. Three histologic changes were found in these vein grafts: atherosclerosis in 9, fibrointimal proliferation 
in 8 and fibrosis with total occlusion in 4. All patients had premortem angiograms 0 to 3 months (mean 0.8) be- 
fore death. In 14 of the 21 grafts, premortem angiograms accurately reflected the postmortem findings. In 7 
grafts, the premortem angiograms overestimated (4 grafts) or underestimated (3 grafts) the extent of iuminal nar- 
rowing. Six of the 7 vein grafts that had been incorrectly assessed by angiography had fibrointimal proliferation 
and 1 was atherosclerotic. Smooth muscle in the intima of SV implants with fibrointimal proliferation may pro- 
duce spasm or dilatation at angiography, resulting in incorrect assessment of graft occlusion. Drugs used to de- 
tect coronary artery spasm may have a role in evaluating patency of SV graft implants by angiography. 


ARRHYTHMIAS AND CONDUCTION DISTURBANCES 


956 Fiecainide: Electrophysiologic and Antiarrhythmic Properties in Refractory Ventricular Tachycardia 


EDWARD V. PLATIA, N.A. MARK ESTES, DONALD L. HEINE, LAWRENCE S.C. GRIFFITH, 
HASAN GARAN, JEREMY N. RUSKIN, and PHILIP R. REID 


Twenty-two patients with coronary artery disease and spontaneous ventricular tachycardia (VT) or ventricular 
fibrillation underwent intracardiac electrophysiologic evaluation and Holter monitoring before and after oral fle- 
cainide (mean dose 418 + 87 mg). After flecainide, Holter monitoring showed elimination of all VT forms in all 
but 3 patients, as well as significant reduction of paired ventricular premature complexes by 95% (p <0.03) and 
single ventricular premature complexes by 70% (p <0.005). Programmed stimulation during therapy with fle- 
cainide in 17 patients, however, with a mean plasma level o. 1,075 + 521 ng/ml, resulted in the ablation of in- 
ducible VT in only 2 patients and a worsening in 7, with continued VT inducibility in 15 patients. It is concluded 
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that although flecainide effectively suppresses ambient complex ventricular arrhythmias during Holter monitor- 
ing, it rarely alters the response to programmed stimulation. 


963 Prospective Reimbursement for State-of-the-Art Medical Practice: The Case for Invasive 
Electrophysiologic Evaluation 


SANJEEV SAKSENA, ESTELLE GREENBERG, and DIANE FERGUSON 


The economic consequences of invasive electrophysiologic (EP) studies on a tertiary care facility are analyzed. 
The calculated average cost of EP admissions in 1980 and 1981 was high (ventricular tachycardia [VT], 
$13,897; supraventricular tachycardia [SVT], $6,990), with substantial length of hospital stay (VT, 24 + 8 days; 
SVT, 12 + 8 days). Costs of EP procedures varied from $200 to $1,206 (average $695). During follow-up there 
was more improvement in arrhythmia control with EP-guided therapy than with empirical therapy. Comparison 
with noninvasive techniques for VT evaluation shows equivalent and often lower cost. Current DRG categories 
do not fairly reimburse hospitals for invasive EP services despite their clinical efficacy and safety. Prospective 
reimbursement systems should include a specific DRG category for these studies. 


968 Effects of Hyperkalemia on the Electrocardiogram of Patients Receiving Digitalis 
ABRAHAM WEIZENBERG, ROBERT N. CLASS, and BORYS SURAWICZ 


The effects of hyperkalemia (5.5 to 8.6 mEq/liter) on the electrocardiogram in patients treated chronically with 
digitalis were examined in a retrospective (n = 27) and in a prospective study (n = 11) and compared with the 
findings in hyperkalemic patients not receiving digitalis (n = 72). The results were similar in both study groups. 
Treatment with digitalis in the presence of hyperkalemia caused no excessive sinus or ectopic bradycardia, and 
atrioventricular block no higher than grade |. No patient required ventricular pacing. Digitalis-induced enhanced 
ectopic automaticity apparently persists in the presence of moderately severe hyperkalemia. 


974 Ventricular Activation in Normal Sinus Rhythm: Abnormalities with Recurrent Sustained Tachycardia 
and a History of Myocardial Infarction 


WILLIAM J. UNTEREKER, SCOTT R. SPIELMAN, HARVEY L. WAXMAN, LEONARD N. HOROWITZ, and 
MARK E. JOSEPHSON 


Results of left ventricular mapping in 7 patients with normal electrocardiograms were compared with those in 
14 patients with known myocardial infarction (7 with and 7 without clinical recurrent sustained ventricular tachy- 
cardia [VT]). Fragmented electrograms were found only in the latter 2 groups. They were found at more sites in 
the left ventricle, and were of longer duration in patients with VT. The duration of endocardial activation was also 
longest in patients with VT. The results suggest that fragmented electrograms are uncommon in normal persons, 
common in patients having sustained myocardial infarction, and still more common in patients having sustained 
myocardial infarction with a history of recurrent sustained VT. These electrograms may reflect slow conduction, 
which is a necessary but not sufficient criterion for reentrant VT. 


980 Subendocardial Resection for Sustained Ventricular Tachycardia in the Early Period After Acute 
Myocardial Infarction 


JOHN M. MILLER, FRANCIS E. MARCHLINSKI, ALDEN H. HARKEN, W. CLARK HARGROVE, and 
MARK E. JOSEPHSON 


This study evaluated the use of map-guided subendocardial resection to treat postinfarction ventricular tachycar- 
dia relative to timing of surgery after infarction. Patients who requested this operation less than 4 months after 
their most recent infarction were compared with those who underwent operation more than 1 year after infarc- 
tion, and there were no differences between the groups in operative or late mortality or in surgical cure of tachy- 
cardia. A few patients requested surgery within 1 month of infarction, and there was likewise no increase in mor- 
tality or tachycardia persistence compared to patients with remote infarcts. Thus, map-guided subendocardial 
resection can be applied in treating ventricular ta¢hycardia in the postinfarction period, with acceptable mortali- 
ty and efficacy. 


985 Relation of Late Potentials to Site of Origin of Ventricular Tachycardia Associated with Coronary 
Heart Disease 


JOSEPH A. VASSALLO, DENNIS CASSIDY, MICHAEL B. SIMSON, ALFRED E. BUXTON, 
FRANCIS E. MARCHLINSKI, and MARK E. JOSEPHSON 


Signal-averaged electrocardiograms and endocardial catheter mapping were performed in 41 patients with sus- 
tained ventricular tachycardia (VT) to determine the relation between signal-averaged late potentials (SA-LPs) 
and catheter-mapped late activity (CM-LA) to the site of origin of VT. Either CM-LA or SA-LP was present during 


sinus rhythm in 37 of 41 patients (90%). Twenty-two of 30 patients (73%) had CM-LA corresponding to SA-LP 
during normal sinus rhythm. Patients with SA-LP had a significantly greater number of sites and later sites of 
CM-LA than patients without SA-LP. In those patients in whom both SA-LP and CM-LA were present, the site of 
origin of VT was located at a site of CM-LA during sinus rhythm in 38 of 44 (86 %); however, 36 of 78 sites (46%) 
of CM-LA were distant from the site of origin of VT. It is concluded that CM-LA corresponding to SA-LP in pa- 
tients with VT is sensitive but not specific for the site of origin of VT. 


990 Hemodynamic Benefits of Synchronized 1:1 Atrial Pacing During Sustained Ventricular Tachycardia 
with Severely Depressed Ventricular Function in Coronary Heart Disease 


ANGAS W. HAMER, CAROL A. ZAHER, STANLEY A. RUBIN, THOMAS PETER, and 
WILLIAM J. MANDEL 


This study was designed to assess the influence of synchronized atrial pacing on hemodynamics during ventricu- 
lar tachycardia (VT). in 8 patients who had inducible VT during laboratory study, hemodynamics were assessed 
before and after the addition of atrial pacing. Mean arterial pressure decreased from 90 + 11 mm Hg in sinus 
rhythm to 79 + 14 mm Hg during VT (p <0.05), but increased to 98 + 12 mm Hg after optimal synchronization 
of atrial pacing (60 to 73% of the RR cycle length). Cardiac index decreased from 2.2 to 0.5 liters/min/m? in 
sinus rhythm to 1.8 + 0.5 liters/min/m? during VT (p <0.05) and improved to 1.92 + 0.5 liters/min/m? after atri- 
al pacing. In addition to offering insight into the mechanisms of hemodynamic compromise during VT, the clinical 
use of this technique may be to improve patients with hemodynamically unstable VT. 


995 Postvagal Tachycardia 
ERIC PRYSTOWSKY and DOUGLAS P. ZIPES 


Twenty-one patients with normal sinus nodal function were studied to see whether cardiac acceleration above 
control values occurred after cessation of enhanced vagal tone (postvagal tachycardia), and to determine the ef- 
fects of selective autonomic blockage on postvagal tachycardia. Enhanced vagal tone was induced by neck suc- 
tion using a lead neck collar connected to a vacuum source. For all patients, sinus cycle length increased from 
821 + 99 to 1,067 + 241 ms (p <0.001) during neck suction, and decreased to 760 + 96 ms (p <0.001) after 
termination of neck suction. Maximal shortening of sinus cycle length occurred 3 to 8 complexes after cessation 
of neck suction. The degree of postvagal tachycardia was unchanged with propranolol (0.15 mg/kg intravenous- 
ly) (n = 7), but atropine (0.03 mg/kg intravenously) prevented neck suction-induced sinus slowing and accelera- 
tion (n = 3). It is concluded that postvagal tachycardia occurs in man, is not mediated through B-adrenergic ac- 
tivity, but is inhibited by muscarinic blockade. 


1001 Exercise Testing in Children with Wolff-Parkinson-White Syndrome 


J. TIMOTHY BRICKER, CO-BURN J. PORTER, ARTHUR GARSON, Jr., PAUL C. GILLETTE, 
PAT McVEY, MALINDA TRAWEEK, and DAN G. McNAMARA 


Seventeen children with Wolff-Parkinson-White syndrome underwent exercise testing. Endurance time, heart 
rate and blood pressure were normal with exercise testing. Supraventricular tachycardia was observed with ex- 
ercise testing in 2 patients. Disappearance of the delta wave during exercise correlated with a long anterograde 
effective refractory period of the Kent bundle (360 to 390 ms). Children with partial normalization of the QRS in- 
terval during exercise had a longer anterograde refractory period of the Kent bundle than those with persistence 
of preexcitation. In 1 patient, disappearance of the delta wave during exercise confirmed the diagnosis of Wolff- 
Parkinson-White syndrome. Preexcitation was only seen after exercise in 1 patient. 


1005 Significance of Ventricular Pauses of Three Seconds or More Detected on Twenty-Four - Hour Holter 
Recordings 


JAMES HILGARD, MARILYN D. EZRI, and PABLO DENES 


Six thousand four hundred seventy consecutive 24-hour Holter recordings were retrospectively reviewed for the 
presence of ventricular pauses of at least 3 seconds and 52 patients were identified (0.8 % of total) with an aver- 
age longest pause length of 4.1 seconds. Holter recordings had been requested to evaluate syncope in 14 pa- 
tients, dizziness in 9 patients and other reasons in 29. Pause etiologies included sinus arrest in 22 patients, atrial 
fibrillation with a slow ventricular response in 18 patients and atrioventricular block in 12 patients. Ten of the 52 
patients experienced dizziness or syncope during pauses. Twenty-six of the patients (50% ) were subsequently 
paced. No significant differences between the paced and nonpaced groups existed regarding length or etiology 
of pauses, presence of symptoms during pause, prevalence of organic heart disease or congestive heart failure, 
medications or length of follow-up. The 3-year actuarial survival probabilities were similar at 78% (paced) and 
85% (nonpaced). Thus, these pauses are rare, frequently asymptomatic, and may not require pacing. 
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1009 Effect of Bradycardia on Dispersion of Ventricular Refractoriness 


JERRY C. LUCK, STEVEN T. MINOR, DAVID E. MANN, ANTON P. NIELSEN, JERRY C. GRIFFIN, and 
CHRISTOPHER R.C. WYNDHAM 


Right ventricular refractory periods were measured at 3 different sites in 16 patients with severe bradycardia, 
average heart rate of 39 + 5 beats/min and were compared to 11 control subjects with normal heart rates, aver- 
age 72 + 12 beats/min. When compared with control subjects, patients with bradycardia have longer absolute 
refractory periods. However, dispersion of effective and functional refractory periods are not significantly differ- 
ent (dispersion of effective refractory period, control 37 + 12 ms and bradycardia 43 + 38 ms). Double ventricu- 
lar extrastimuli failed to induce ventricular tachycardia in any patient during bradycardia. This study suggests that 
bradycardia alone does not increase dispersion of ventricular refractoriness and does not promote induction of — 
ventricular tachyarrhythmias. 


SYSTEMIC HYPERTENSION 


1015 Initial and Long-Term Effects of Prazosin on Sympathetic Vasopressor Responses in Essential 
Hypertension 


IBRAHIM H. KHATRI, PAUL LEVINSON, ALDO NOTARGIACOMO, and EDWARD D. FREIS 


An initial dose of 3 to 5 mg of prazosin decreased supine blood pressure significantly, and 55° passive tilting re- 
sulted in orthostatic hypotension. However, the Valsalva overshoot, cold pressor response and digital vasocon- 
strictor response to a deep breath were not blocked. After long-term therapy a similar dose of prazosin failed to 
decrease supine blood pressure and no longer resulted in orthostatic hypotension. The other sympathetic pres- 
sor responses remained unchanged. These results suggest that tolerance to the antihypertensive effects of pra- 
zosin develops during long-term therapy and that the blocking effect of the first dose is primarily on the capaci- 
tance vessels rather than the resistance vessels. 


1019 Sleep Apnea Syndrome and Essential Hypertension 


ADRIAN J. WILLIAMS, DARRYL HOUSTON, STEPHEN FINBERG, CHI LAM, JAMES L. KINNEY, and 
SILVERIO SANTIAGO 


Essential hypertension is found in more than half of the patients with sleep apnea. The incidence of unrecog- 
nized sleep apnea was assessed in patients with essential hypertension. Twenty-three patients taking antihyper- 
tensive medications were selected at random from the Hypertension Clinic. They were evaluated by question- 
naire for symptoms of sleep apnea, and during 3 hours of sleep, measurements were made of respiratory pat- 
terns using an impedance pneumograph, arterial O2 saturation with an ear oximeter and air flow at the mouth or 
nose with a face mask pneumotadograph. Abnormal sleep apneas (average 20 seconds) lasting for an average 
of 19% sleep time were found in 11 patients (48%). Significant arterial O. desaturation, defined as a decrease 
of at least 4% and to less than 90%, was observed in 7 of these 11 (30%) with an average saturation at the end 
of the apneic episodes of 87%. Thus, almost one-third of patients randomly selected from a Hypertension Clinic 
have significant arterial O2 desaturation during sleep as a result of sleep apnea, and it is proposed that sleep 
‘ apnea may play a part in the development of essential hypertension. 


1023 Cardiovascular Effects and Regional Blood Flow Distribution Associated with Angiotensin Converting 
Enzyme Inhibition (Captopril) in Essential Hypertension 


HECTOR O. VENTURA, EDWARD S. FROHLICH, FRANZ H. MESSERLI, ISAAC KOBRIN, and 
MERRILL B. KARDON 


Cardiovascular and regional blood flow distribution after the «dministration of captopril was studied in 12 pa- 
tients with mild to moderately severe essential hypertension. :ne decrease in mean arteriai pressure observed 
was mediated through a decreased total peripheral resistance that was distributed to all circulations studied. 
Thus, captopril lowered arterial pressure through systemic arteriolar dilatation in patients with mild to moderate- 
ly severe essential hypertension and also reduced left ve: ‘sr mass even in patients without evidence of left 
ventricular hypertrophy. 


CONGESTIVE HEART FAILURE 
1027 Left Ventricular Volume and Ejection Fraction Response to Exercise in Chronic Congestive Heart 
Failure: Difference Between Dilated Cardiomyopathy and Previous Myocardial Infarction 
WE! FENG SHEN, GARY S. ROUBIN, KUNIHIKO HIRASAWA, CHRISTOPHER Y-P. CHOONG, 
BRIAN F. HUTTON, PHILLIP J. HARRIS, PETER J. FLETCHER, and DAVID T. KELLY 


Simultaneous hemodynamic and radionuclide measurement during semiupr* + exercise was performed in 24 
patients with congestive heart failure (CHF) (13 with dilated cardiomyopathy ~~.’ CHF-DC group, and 11 with 
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previous myocardial infarction [Ml], CHF-MI group) and 6 control subjects. Both CHF groups had similar hemody- 
namic values, left ventricular (LV) volumes and ejection fraction (EF) at rest. Exercise hemodynamic values were 
also similar, but the CHF-DC group increased LV end-diastolic volume by 15% during exercise, significantly less 
than the 44% increase in the CHF-MI group (p <0.01). LVEF increased in the CHF-DC group, but was unchanged 
in the CHF-Mi group because of a large increase in end-systolic volume. The slope of mean pulmonary wedge 
pressure-LV end-diastolic volume relation was steeper in the CHF-DC group than in the CHF-MI group (p <0.01). 
Thus, LV volume and EF response to exercise in patients with CHF depends on the cause. 


1032 Intact Systolic Left Ventricular Function in Clinical Congestive Heart Failure 


ROBERT SOUFER, DANIEL WOHLGELERNTER, NESTOR A. VITA, MARCOS AMUCHESTEGUI, 
H. DIRK SOSTMAN, HARVEY J. BERGER, and BARRY L. ZARET 


Over a 1-year period 58 patients with intact systolic function and congestive heart failure (CHF) were identified. 
Based upon radionuclide evaluation of peak filling rate, 38% of these patients were found to have a significant 
abnormality in diastolic function (peak filling rate <2.50 end-diastolic volume/second). An additional 24% of the 
patients had probable diastolic dysfunction with borderline abnormal peak filling rate measurements (2.5 to 3.0 
end-diastolic volume/second). During a 3-month sampling period 42% of patients with a clinical diagnosis of 
CHF referred to the nuclear cardiology laboratory were noted to have intact systolic function. Thus, in a group 
of patients with clinical CHF and intact systolic function, abnormal diastolic function is the most frequently en- 
countered mechanism for its occurrence. 


1037 Correlates and Prognostic implication of Exercise Capacity in Chronic Congestive Heart Failure 
JADWIGA SZLACHIC, BARRY M. MASSIE, BARRY L. KRAMER, NINA TOPIC, and JULIO TUBAU 


To determine the relation between exercise capacity and both left ventricular function and survival, exercise 
testing as well as rest and exercise invasive hemodynamic measurements and radionuclide angiography were 
performed in 27 patients with New York Heart Association class Il, Ill or IV congestive heart failure. Patients with 
more severely impaired exercise tolerance (VO. max < 10 mi/min/kg, group 1) had significantly lower rest car- 
diac, stroke volume and stroke work indexes and higher pulmonary capillary wedge and right atrial pressures 
than those with moderate or mild impairment (VO2 max 10 to 18 mi/min/kg, group 2). They also had lower left 
and right ventricular ejection fractions at rest. During exercise, group 1 had a lower maximal heart rate and car- 
diac, stroke volume and stroke work indexes, but the other differences were insignificant. Despite the intergroup 
differences, correlations between the various hemodynamic variables at rest and exercise capacity were gener- 
ally weak. During exercise, maximum cardiac index correlated closely with all measures of exercise capacity, 
and this largely reflected the patients’ ability to increase their heart rate. During subsequent follow-up, group 1 
patients had a significantly poorer short-term survival rate than group 2 (23% vs 79%, p <0.001). Thus, exer- 
cise capacity provides important data concerning cardiac function and prognosis in patients with congestive 
heart failure. 


1043 Acute Hemodynamic Effect of a Vascular Antagonist of Vasopressin in Patients with Congestive Heart 
Failure 


PASCAL NICOD, BERNARD WAEBER, JEAN-PAUL BUSSIEN, JEAN J. GOY, GUSTAVE TURINI, 
JURG NUSSBERGER, KARL G. HOFBAUER, and HANS R. BRUNNER 


The effect of the intravenous administration of 5 g/kg of d(CH2)sTyr(Me)AVP, a specific antagonist of vasopres- 
sin at the vascular receptor level, was studied in 10 patients with chronic refractory congestive heart failure. 
Nine patients showed no significant hemodynamic changes after the administration of the compound. Plasma 
vasopressin was only moderately elevated in a few of these patients. In contrast, 1 patient with marked hemody- 
namic instability showed a pronounced hemodynamic improvement soon after administration of the drug. His 
plasma vasopressin level was markedly elevated (55 pg/ml). Thus, the role of vasopressin appears to be limited 
in most patients with congestive heart failure and moderately elevated plasma vasopressin, but may be impor- 
tant in a rare patient who presents with marked hemodynamic instability and a very high plasma vasopressin 
level. 


VALVULAR HEART DISEASE 


1048 Combined First-Pass and Equilibrium Radionuclide Ventriculography and Comparison with Left 
Ventricular/Right Ventricular Stroke Count Ratio in Mitral and Aortic Regurgitation 


HARALD KLEPZIG, Jr., RUDIGER STANDKE, THOMAS NICKELSEN, BERND KUNKEL, FRANK- 
DIETER MAUL, GUSTAV HOR, and MARTIN KALTENBACH 


Effective and total left ventricular (LV) stroke volume were assessed in 31 patients with verified aortic or mitral 
regurgitation and in 22 patients with normal valvular function using combined first-pass/equilibrium radionuclide 


= 
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ventriculography. The difference between these 2 volumes as a fraction of LV stroke volume was taken as the 
radionuclide regurgitant fraction. The results were compared with the LV/right ventricular (RV) stroke count ratio 
and with the angiographic regurgitant fraction. Radionuclide regurgitant traction showed good reproducibility. 
Sensitivity was 100% for radionuclide regurgitant fraction and 87% for LV/RV strc%e count ratio, with equal 
specificity (100%). Our method was better than the radionuclide ratio, especially in patients with additional RV 
volume overload. Correlation between angiographic and radionuclide regurgitant fraction was close (r = 0.79, 
p <0.001). It is concluded that combined first-pass/equilibrium radionuclide ventriculography is a sensitive, spe- 
cific and well reproducible method for the evaluation of mitral and aortic regurgitation. 


1054 Response of the Right Ventricie to Exercise in Isolated Mitral Stenosis 


MARC COHEN , STEVEN F. HOROWITZ, JOSEF MACHAC, BRUCE P. MINDICH, and 
VALENTIN FUSTER 


Supine rest and symptom-limited exercise radionuclide ventriculography, along with cardiac catheterization with 
hemodynamic measurements at rest and at peak exercise, were performed in patients with varying degrees of 
isolated mitral stenosis in sinus rhythm. Four of the 8 patients underwent corrective mitral surgery and had re- 
peat radionuclide ventriculography at rest and during exercise 1 to 2 months after surgery. Preoperatively, all 8 
patients had an abnormai right ventricular ejection fraction (RVEF) response during exercise, coincident with an 
tients had an abnormal right ventricular ejection fraction (RVEF) response during exercise, coincident with an 
increase in mean pulmonary artery pressure during exercise. The rest to exercise change in RVEF, corrected 
for duration of exercise, correlated with peak mean pulmonary artery pressure during exercise, as well as with 
pulmonary vascular resistance at rest. Postoperatively, all 4 patients showed a normal exercise RVEF response. 
Thus, in patients with acquired valvular disease and no coronary disease (1) loading conditions and not contrac- 
tility are prime determinants of right ventricular exercise response, and (2) an exercise-induced decrease in 
RVEF may be a sensitive marker for an increased pulmonary vascular resistance and pulmonary hypertension. 


1059 Tricuspid Regurgitation During Pregnancy: Two-Dimensional and Pulsed Doppier Echocardiographic 
Observations 


MARIAN C. LIMACHER, J. ANTHONY WARE, MICHAEL E. O’MEARA, GENARO C. FERNANDEZ, and 
JAMES B. YOUNG 


Two-dimensional and pulsed Doppier echocardiographic studies were performed in 81 pregnant women with 
new systolic murmurs and compared with studies from 26 nonpregnant contro! women. End-systolic right atrial 
dimensions, early diastolic tricuspid anular diameters and end-diastolic right ventricular diameters were mea- 
sured from the apical 4-chamber view. Tricuspid regurgitation (TR) was detected by Doppler echocardiography 
in 35 of 81 pregnant women. Echocardiographic studies were normal in 32 pregnant women and in all 26 control 
women. Other valvular or congenital lesions were detected in 14 pregnant women. Right-sided measurements 
were larger in all pregnant women compared with controls (p <0.001). Tricuspid anular diameters were larger 
in pregnant women with TR compared with those without Doppler evidence of TR (p <0.015). Unsuspected TR, 
therefore, is frequently detectable by pulsed Doppler techniques during pregnancy and appears to be due to dila- 
tion of the tricuspid anulus. Clinically, it appeared to be a benign entity. 


1063 Relation of Angina Pectoris to Coronary Artery Disease in Aortic Valve Stenosis 


STEPHEN J. GREEN, ROY A. PIZZARELLO, VELLORE T. PADMANABHAN, LAWRENCE Y. ONG, 
MICHAEL H. HALL, and ANTHONY J. TORTOLANI 


Coronary angiography was performed in a group of 103 patients with isolated, severe aortic stenosis (AS) to de- 
termine the prevalence of angiographically significant coronary artery disease (CAD) and to analyze its relation 
to angina pectoris. Angina was found to be significantly associated with CAD with a sensitivity of 78%, a speci- 
ficity of 53%, a predictive value of 57% and a risk ratio of 2.28. The absence of angina did not exclude angio- 
graphically significant CAD, because 25% of patients without angina were shown to have CAD, with a high prev- 
alence of single-vessel disease. Consequently, the absence of angina in patients with isolated, severe AS does 
not reliably exclude CAD. Coronary angiography is needed to exclude CAD with accuracy. 


EXPERIMENTAL STUDIES 


1066 Coronary Artery Spasm After Abrupt Withdrawal of Nitroglycerin in Rabbits 
WILLIAM C. REEVES, LAWRENCE COOK, MARY ANN WOOD, and LAWRENCE WHITESELL 


The abrupt withdrawal of chronically applied topical nitroglycerin (NTG) and the subsequent administration of er- 
gonovine and indomethacin provoked electrocardiographic evidence of myocardial ischemia, malignant ventric- 
ular rhythm disturbances and myocardial infarction in an experimental rabbit model. These abnormalities were 
not provoked in rabbits that were rot withdrawn from NTG. The probable mechanism for these abnormalities is 
coronary artery spasm occurring during a vulnerable period shortly after abrupt discontinuation of chronic NTG 
administration. 


1070 Digoxin and the Susceptibility of the Canine Heart to Countershock-induced Arrhythmia 
FERDINAND S. LEJA, DAVID E. EULER, and PATRICK J. SCANLON 


The effects of different doses of digoxin on the risk of arrhythmias after countershock were determi 1 by deliv- 
ering transthoracic direct-current shocks to 33 normal dogs and 6 dogs with infarcts. In 6 dogs treated with oral 
digoxin (0.5 mg/day for 5 to 7 days), shocks delivered before and during treatment resulted in the same duration 
of postshock ventricular tachycardia. In 18 normal dogs and 6 dogs with infarcts, shocks given before and 90 
minutes after intravenous digoxin (0.05 mg/kg) did not alter the duration of postshock ventricular arrhythmia. A 
third series of shocks was given after additional digoxin (0.01 mg/kg) every 30 minutes until a premature ventric- 
ular stimulus evoked a repetitive ventricular response. This subtoxic digitalization (serum levels 13.9 + 4.7 ng/ 
mi) increased the duration of postshock ventricular tachycardia in both normal dogs (100%) and dogs with in- 
farcts (700%) (p <0.05). The data suggest a dose-dependency of digoxin on postshock arrhythmias, with thera- 
peutic doses having no effect in either the normal or infarcted heart. 


1076 Endocardial Activation Mapping and Endocardiai Pace-Mapping Using a Balloon Apparatus 


JAMES |. FANN, JEROD M. LOEB, JOSEPH LoCICERO, Ili, JAMES W. FREDERIKSEN, 
JOHN M. MORAN, and LAWRENCE L. MICHAELIS, With the technical assistance of 
CHRISTOPHER WHITSON and JOHN deTARNOWSKY 


The relation between endocardial activation mapping and endocardial pace-mapping was evaluated using a bal- 
loon apparatus in 8 dogs. Activation mapping was performed during ventricular tachycardia (VT) produced by oc- 
clusion followed by reperfusion of the left anterior descending artery. Pace-map correlates (sites at which endo- 
cardial pacing produced a similar QRS morphology to that of the VT) were determined. Isochronous maps were 
constructed for activation mapping and pace-mapping. There were 29 morphologically distinct VTs. In 14 epi- 
sodes, pace-mapping confirmed the findings of activation mapping (total number of early sites [tES] = 19, total 
number of pace-map correlates [tPMC] = 88, tES same as tPMC = 19). In 9 episodes, pace-mapping when used 
with activation mapping appeared to further delineate the region of arrhythmogenesis (tES = 31, tPMC = 59, tES 
same as tPMC = 14). In 6 episodes, there was no correlation between pace-mapping and activation mapping 
(t€S = 15, tPMC = 0). With the balloon apparatus, endocardial activation mapping can be performed without the 
need for sustained monomorphic VT. By comparing pace-map correlates with early sites and using the isochro- 
nous maps, a refined view of the conduction of VT may be obtained. 


1085 Ectopic Ventricular Tachycardia Sensitive to Calcium Antagonists in Acute Myocardial Infarction in 
Dogs 


TOSHIHISA MIYAZAKI, SATOSHI OGAWA, KENJI SAKURAI, HIDEZO MORI, HAJIME YAMAZAKI, and 
YOSHIRO NAKAMURA 


Effects of antiarrhythmic agents on automatic ventricular tachycardia (VT) that emerged in the early stage of 
acute myocardial infarction were examined in 30 close-chest mongrel dogs. Antiarrhythmic agents were ad- 
ministered intravenously when the rate of VT became almost equal to the sinus rate (5.6 + 1.4 hours). VT was 
slowed significantly but verapamil, diltiazem, propranolol and amiodarone, but not by procainamide, lidocaine, 
nifedipine and nicorandil. The number of ventricular premature complexes was reduced most effectively by 
verapamil. Significant suppressive effects of calcium antagonists and propranolol suggest that an inward cal- 
cium current during diastole may play a critical role in the enhancement of ventricular automaticity in the early 
stage of acute myocardial infarction. 


1091 Estimation of Mechanical Stresses on Closed Cusps of Porcine Bioprosthetic Valves: Effects of 
Stiffening, Focal Caicium and Focal Thinning 


HANI N. SABBAH, MOHAMED S. HAMID, and PAUL D. STEIN 


The magnitude and distribution of mechanical stresses acting on closed cusps of porcine bioprosthetic valves 
were estimated using a finite element model. Leaflet stresses were estimated in the presence or absence of 
overall leaflet stiffening. The effects of focal calcium and focal thinning on leaflet stresses were also deter- 
mined. Closed valves in the mitral position were predicted to experience higher stresses than closed valves in 
the aortic position. A site of stress concentration developed near the center of the leaflet when tissue stiffening 
was introduced. Focal calcium or focal thinning of the lea‘let caused marked gradients of stress between the site 
of calcium or thinning and the immediate surrounding tissue. Sites of mechanical stress concentration or stress 
gradients appear to be compatible with sites of leaflet calcification or disruption. Such stresses may contribute 
to spontaneous degeneration of bioprosthetic valves. 


1097 Measurement of Severity of Aortic Stenosis Experimentally Produced in Dogs Without Inserting a 
Catheter into the Left Ventricie 


SEISUKE NAKATA, MOTOAKI SUGAWARA, HISAE HAYASHI, and HITOSHI KOYANAGI 


A new method of measuring the aortic valve pressure gradient without inserting a catheter into the left ventricle 
was demonstrated. As the flow passes through an orifice, the pressure loss does not occur in the laminar core 
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of the jet distal to the stenosis. Therefore, the total pressure measured in the laminar core of the jet downstream 
of a stenotic aortic valve is equal to that of the left ventricule. This fact was confirmed by animal experiments 
and the method was applied to a patient. The pressure waveforms measured in the laminar core of the jet during 
the ejection period were nearly the same as those in the left ventricle. Although this method cannot provide in- 
formation on left ventricular function during diastole, it provides complete information during systole without in- 
serting the catheter into the left ventricle. 


1102 End-Systolic Left Ventricular Pressure-Dimension Shift During Acute Relief of Volume Overload in the 
Conscious Dog 
BERTRAND CROZATIER, OLIVIER BICAL, JEAN-PIERRE BELOT, and DOMINIQUE CAILLET, With the 
technical assistance of MONIQUE LAPLACE 


To test whether left ventricular end-systolic dimensions are determined only by end-systolic pressure for a given 
inotropic state, 7 conscious dogs were studied during abrupt closure of a fistula created between the left subcla- 
vian artery and the left atrial appendage. Ventricular dimensions were measured by sonomicrometry. During 
B-blockade treatment and for matched systolic pressure, closure of the fistula produced a 13% decrease of 
end-diastolic volume, which was associated with a 9% decrease of end-systolic volume. End-systolic dimen- 
sions appear modified, in the conscious state, by changes of end-diastolic dimensions for the same end-systolic 
pressure. It is suggested that indexes obtained from end-systolic pressure-dimension relations should not be 
used in patients when systolic pressure variations are associated with large stroke volume variations. 
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CARDIOMYOPATHY 


1121 Magnetic Resonance Imaging in Hypertrophic Cardiomyopathy 


CHARLES B. HIGGINS, BENJAMIN F. BYRD Ill, DAVID STARK, MICHAEL McNAMARA, 
PETER LANZER, MARTIN J. LIPTON, NELSON B. SCHILLER, ELIAS BOTVINICK, and 
KANU CHATTERJEE 


Gated magnetic resonance imaging (MRI) was performed in 14 patients with hypertrophic cardiomyopathy (HC) 
in order to define the site and extent of abnormal wall thickness. These studies were compared with 2-dimen- 
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sional echocardiograms (2-D echo). Gated MRI studies in 12 normal volunteers were used for comparison. Mea- 
surements on MRI studies indicated that the thickness of the septal and posterolateral walls in normal subjects 
was 10.2 + 0.4 mm (+ standard deviation) and 10.8 + 0.5 mm, respectively, whereas septal thickness in all but 
1 patient with HC was 15.0 mm or greater. in patients with HC, septal and posterolateral wall thicknesses were 
2.2 + 0.8 cm and 1.3 + 0.17 cm, respectively, by MRI. The 2-D echo measurements for septal and posterolater- 
al walls were 2.4 + 0.6 cm and 1.4 + 0.7 cm, respectively. The severity and distribution of hypertrophy were 
comparable on 2-D echo and MRI. Gated MRI is an effective and completely noninvasive technique for demon- 
strating the presence, site and extent of abnormal wall thickness in HC. 


CONGENITAL HEART DISEASE 


1127 Radionuclide Assessment of Ventricular Contraction at Rest and During Exercise Following the 
Fontan Procedure for Either Tricuspid Atresia or Single Ventricle 


STEFANO DEL TORSO, MICHAEL J. KELLY, VICTOR KALFF, and ALEXANDER W. VENABLES 


Ventricular contraction was evaluated in 18 patients studied at a mean of 2.6 years tollowing Fontan repair of 
tricuspid atresia or single ventricle. Gated first-pass and gated equilibrium radionuclide ventriculography were 
performed at rest and during exercise. Most patients had either abnormal ventricular contraction at rest or an ab- 
normal response to exercise or both. This study documents the frequent presence of abnormalities in ventricular 
contraction following the Fontan procedure either at rest or during exercise, despite absence of symptoms. 


1133 Hemodynamic Determinants of Exercise-induced ST-Segment Depression in Children with Vaivar 
Aortic Stenosis 


DANIEL A. KVESELIS, ALBERT P. ROCCHINI, AMNON ROSENTHAL, DENNIS C. CROWLEY, 
MacDONALD DICK, A. REBECCA SNIDER, and CATHERINE MOOREHEAD 


Seventeen children with valvar aortic stenosis (12 with ST-segment depression during treadmill exercise and 5 
without treadmill-induced ST-segment depression) underwent hemodynamic evaluation during supine bicycle 
exercise. The left ventricular systolic pressure and outflow tract gradient were significantly greater both at rest 
and during maximal supine bicycle exercise in those children with treadmill-induced ST-segment depression, al- 
though overlap existed. The left ventricular oxygen supply-demand ratio during maximal supine bicycle exercise 
was significantly less in those children with treadmill-induced ST-segment depression, and no overlap existed 
between the 2 groups. These results suggest that treadmill-induced ST-segment depression is related to an im- 
balance of left ventricular supply and demand during exercise. 


1140 Complete Transposition of the Great Arteries: Visualization of Left and Right Outflow Tract Obstruction 
by Oblique Subcostai Two-Dimensional Echocardiography 


BRUNO MARINO, GUISEPPE DE SIMONE, LUCIANO PASQUINI, SALVATORE GIANNICO, 
CARLO MARCELLETTI, ANTONIO AMMIRATI, PAOLO GUCCIONE, RENATA BOLDRINI, and 
LUIGI BALLERINI 


Complete transposition of the great arteries was diagnosed by subcostal 2-dimensional echocardiography in 64 
infants younger than 2 years of age. Twelve patients had an associated left ventricular outflow obstruction and 
7, a right ventricular outflow obstruction. Subcostal oblique views showed the morphologic features of the out- 
flow tract and visualized all left-sided obstructions and 5 of the 7 right-sided obstructions. Thus, the subcostal 


oblique projections were the best 2-dimensional echocardiographic projections to detect the ventricular outflow 
tract obstructions in transposition of the great arteries. 


1146 Subxiphoid Two-Dimensional Echocardiographic identification of Tricuspid Valve Abnormalities in 
Transposition of the Great Arteries with Ventricular Septal Defect 


BARBARA J. DEAL, ALVIN J. CHIN, STEPHEN P. SANDERS, WILLIAM |. NORWOOD, and 
ALDO R. CASTANEDA 


Using 2-dimensional echocardiography, we examined tricuspid valve morphology in 39 infants <2 years old with 
transposition of the great arteries (TGA) and ventricular septal defect (VSD) and correlated these findings with 
operative outcome. Twenty patients with simple TGA, 30 patients with isolated VSD and 15 normal patients 
served as age-matched control subjects. Valve abnormalities, consisting of chordal attachments to the infundib- 
ular septum or ventricular septal crest, straddling or overriding, were identified in 25 of 39 patients (64%) with 
TGA and VSD. One patient had tricuspid regurgitation by preoperative angiography. No valve abnormalities were 
identified in patients with simple TGA or in normal patients; 6 of 30 patients with VSD had abnormal attach- 
ments. Intraatrial baffle repair was performed in 27 patients with TGA and VSD and 19 patients with simple TGA. 
Postoperative catheterization, performed in 17 of 27 patients with TGA and VSD, demonstrated tricuspid regur- 
gitation in 9, and 3 of these patients required valve replacement; all had abnormal chordal attachments. No tri- 
cuspid regurgitation was present in 8 of 19 patients with simple TGA catheterized postoperatively. Tricuspid 
valve abnormalities are common in patients with TGA and VSD and may be responsible for tricuspid regurgita- 
tion after intraatrial baffle repair. 
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1153 Two-Dimensional Echocardiographic Estimation of Right Ventricular Area Change and Ejection 


Fraction in infants with Systemic Right Veniricle (Transposition of the Great Arteries or Hypoplastic 
Left Heart Syndrome) 


ECKARDT TROWITZSCH, STEVEN D. COLAN, and STEPHEN P. SANDERS 


* Right ventricular fractional area change and ejection fraction determined using biplane echocardiography and 
angiocardiography were compared in 19 preoperative infants (age 1 day to 30 days) with either hypoplastic left 
heart syndrome (n = 12) or transposition of the great arteries (n = 7). The echocardiographic ejection fraction 
correlated well with angiographic values (r = 0.84). The echocardiographic fractional area change correlated 
somewhat less well with angiography (r = 0.79), but provides a good estimate of right ventricular ejection frac- 
tion without compiex volume calculations. Derived volume data were not closely correlated, reflected the prob- 
lems in right ventricular geometric modeling inherent in both methods. 


1158 Evaluation of Atrioventricular Septal Defect by Magnetic Resonance Imaging 


MARK D. JACOBSTEIN, BARRY D. FLETCHER, STANLEY GOLDSTEIN, and 
THOMAS A. RIEMENSCHNEIDER 


ECG-gated magnetic resonance imaging (MRI) was successfully performed on 9 patients with atrioventricular 
(AV) septal defect. Six patients had complete defects (AV canals) while 3 had defects confined to the atrial sep- 
tum. The AV septal defect was well-demonstrated in all patients on transverse scans at the AV value level. The 
size and extent of the defect could be appreciated. Other important anatomic details demonstrated included AV 
valve morphology, patterns of chordal attachment, ventricular sizes and myocardial wail thicknesses. MRI ap- 
pears to be a useful noninvasive imaging modality capable of accurately diagnosing AV septai defects and dem- 
onstrating important anatomic details and variations. 


1162 Transatrial Septal Velocity Measurement by Doppler Echocardiography in Atrial Septal Defect: 
Correlation with Qp:Qs Ratio 


GERALD R. MARX, HUGH D. ALLEN, STANLEY J. GOLDBERG, and CELIA J. FLINN 


Doppler echocardiographically measured right atrial velocities in patients with atrial septal defects (ASD) have 

. adiscernible morphologic pattern and are related to shunt magnitude. Righi atrial Doppler waveforms were mea- 
sured in 18 control subjects and 17 patients with ASD. These were compared with shunt magnitude measured 
at cardiac catheterization or nuclear shunt scan in the ASD patients. For control subjects, mean right atrial ve- 
locities were 15 + 4 cm/s and for ASD patients, 41 + 11 cm/s (+ standard deviation) (p <0.001). Doppler 
Qp:Qs ratios correlated with catheterization Qp:Qs ratio (n = 9, r = 0.85, SEE = 0.27) and with radioisotope ra- 
tios (n = 8, r = 0.60, SEE = 0.51). Transatrial septal velocities in ASD patients correlated well with Doppler 
Qp:Qs ratio (n = 16, r = 0.89, SEE = 4.9; y = 16.2 + 8.3). This study demonstrated that atrial left-to-right shunts 
could be identified by a distinct pattern of transatrial septa! velocities and that the integral of these velocities of- 
fers an estimate of shunt magnitude. 


MISCELLANEOUS TOPICS 


1168 Relation of Electrocardiographic R-Wave Amplitude to Changes in Left Ventricular Chamber Size and 
Position in Normal Subjects 


TED FELDMAN, KENNETH M. BOROW, ALEX NEUMANN, ROBERTO M. LANG, and 
RORY W. CHILDERS 


To clarify the relation between R-wave amplitude and changes in left ventricular (LV) size and position, simulta- 
neous 9-lead electrocardiograms and targeted M-mode echocardiograms were recorded from 15 normal 
subjects. Recordings were made at rest, during Valsalva maneuver, and during methoxamine infusion. LV dia- 
stolic dimension increased with methoxamine infusion and decreased with Valsalva maneuver (p <0.001). R- 
wave amplitude in leads V; and V, varied directly with LV dimensions (p <0.001). Distance from the chest wall 
to the LV posterior wall correlated with change in R-wave amplitude (r = 0.79). With change from supine to left 
lateral position, the left ventricle moved closer to the lateral chest wall and R-wave amplitude increased by 41 
+ 8% (p <0.001). There is a direct and a dynamic relation between R-wave amplitude and LV chamber size. 
Chamber size and distance from the LV to leads Vs; or Vg, interact as major determinants of R-wave amplitude. 


1175 Electrocardiogram, Clinical Findings and Chest X-Ray in Persons Aged 85 Years or Older 


SULO A. RAJALA, ULLA K.M. GEIGER, MATTI V. HAAVISTO, KAARINA S. KALTIALA, and 
KARI J. MATTILA 


The electrocardiogramis (ECGs) of 559 persons aged 85 years or older were evaluated according to the Minneso- 
ta code in the course of a health survey. Electrocardiographic items showed a poor association with cardiac 
symptoms. ST-segment depression, T-wave inversion, ventricular premature complexes and atrial fibrillation 


were related significantly to clinical congestive heart failure, as were ST-segment depression and T-wave inver- 
sion to clinical coronary heart disease. High left R waves, ventricular premature complexes and atrial fibrillation 
showed a significant association with cardiac enlargement (more than 500 mi/m?) and pulmonary congestion 
in chest radiograph. 


1179 Effects of Age on Ventricular-Vascular Coupling 


WILMER W. NICHOLS, MICHAEL F. O'ROURKE, ALBERT P. AVOLIO, TOSHIO YAGINUMA, 
JOSEPH P. MURGO, CARL J. PEPINE, and C. RICHARD CONTI 


Left ventricular ejection and aortic input impedance were measured in 45 ‘“‘normal’’ subjects aged 19 to 62 
years. Impedance at zero frequency (peripheral resistance) increased 37% over the age range of 20 to 60 
years, and characteristic impedance (index of elastance) increased 137%. The fundamental impedance modu- 
lus and fluctuations in the spectra increased, and the modulus minimum shifted to a higher frequency. These 
changes in the impedance spectra indicate that the aorta becomes stiffer and the cross section of the resistance 
bed decreases with age, causing increased pulse wave velocity and wave reflection. These hemodynamic 
changes with advancing age are indicative of increased vascular load and may be related to the observed de- 
crease in left ventricular stroke output (23%). 


METHODS 


1185 Left Ventricular Volume Determination Using Single-Photon Emission Computer Tomography 


MICHAEL L. STADIUS, DAVID L. WILLIAMS, GEORGE HARP, MANUEL CERQUEIRA, 
JAMES H. CALDWELL, JOHN R. STRATTON, and JAMES L. RITCHIE 


A new method for measuring left ventricular (LV) volume using gated single-photon emission computed tomog- 
raphy (SPECT) is described. Correlation between SPECT and observed volumes in phantom studies was r = 
0.99, standard error of the estimate (SEE) = 4.9 ml. SPECT was performed 24 hours after biplane contrast LV 
angiography in 36 patients. Volume was calculated from serial short-axis tomograms after reconstruction of 
count data by filtered back projection and reorientation to views orthogonal to the cardiac axes. Correlation be- 
tween SPECT and contrast angiographic volumes at end-systole was r = 0.96 and SEE = 12 mi; at end-diastole, 
r = 0.81 and SEE = 27 mi; for ejection fraction, r = 0.85 and SEE = 0.06. Interobserver variability in the pro- 
cessing of count data was r = 0.98 and SEE = 8.3 mi. SPECT, using the analysis method described, requires no 
attenuation correction, no arbitrary background correction and no geometric assumptions for volume determina- 
tion. It has obvious promise as a direct method for measuring LV volume in a minimally invasive manner. 


1192 Identification of Photoproducts Liberated by in Vitro Argon Laser Irradiation of Atherosclerotic Plaque, 
Calcified Cardiac Valves and Myocardium 


JEFFREY M. ISNER, RICHARD H. CLARKE, ROBERTA FORTIN DONALDSON, and ALON AHARON 


To determine how laser lights effect alterations in cardiovascular tissues, photoproducts liberated as the result 
of argon laser irradiation of atherosclerotic plaque, myocardium and calcified aortic valve leaflets were analyzed 
by gas chromatography, gas chromatography-—mass spectrometry, and absorbance spectroscopy. The photo- 
products generated are those typical of combustion or thermal degradation, and indicate that the fundamental 
nature of laser irradiation of coronary plaque, myocardium and calcified valve leaflets is thermal rather than pho- 
tochemical. Thermal degradation of myocardium is more complete than is thermal degradation of atherosclerot- 
ic arteries or calcified valves, because the red hue of myoglobin-containing myocardium enhances the absorp- 
tion of the blue-green argon laser light. In contrast, the yellow-white hue of both atherosclerotic plaque and cal- 


cified aortic valve leaflets allows less complete absorbance of the argon laser light, leading to a smaller amount 
of converted heat and, therefore, less complete thermal degradation. 


1197 Reproducibility of Stand-Alone Continuous-Wave Doppler Recordings of Aortic Flow Velocity Across 
Bioprosthetic Valves 


MARTHA L. RAMIREZ and MAYLENE WONG 


The reproducibility of continuous-wave Doppler measurement of aortic flow velocity was analyzed from dupli- 
cate recordings taken in 20 subjects by 1 technician on 3 occasions; initially and 1 week and 1 month later. The 
120 tracings were coded and read by 1 observer. in blinded fashion, 20 tracings were read twice and 26 were 
read by 2 interpreters. Variability was calculated from the square root of pooled variances and expressed in me- 
ters per second and aiso related to mean aortic flow velocity and expressed as a coefficient of variation for the 
following categories: interpretive [intraobserver +0.019 (40.8%), interobserver +0.071 (+2.7%)]; technical 
[duplication +0.048 (+ 19%)]; and temporal/biologic [+0.125 (+5.0%)]. Thus, Doppler measurements of 
maximal aortic flow velocity can achieve excellent reproducibility by maintaining constant technique. With a 
methodologic variability of +2%, variability seen with the passage of time was significantly different at +5% 
and was a result of the fluctuating physio!ogy of a few subjects. 
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1200 Holter Recording During Treadmill Testing in Assessing Myocardial Ischemic Changes 
DAN TZIVONI, JESAIA BENHORIN, ALEX GAVISH, and SHLOMO STERN 


One hundred forty-four patients with chest pain underwent treadmill testing. The electrocardiogram was record- 
ed simultaneously by a standard 12-lead system and on a 2-lead ambulatory Holter recorder. V3- and V;-like 
leads were used for the Holter recording. Using the same criteria for ST-segment depression as indicative of 
ischemia for both electrocardiographic (ECG) systems, the results (positive or negative study) were concordant 
in 96%. The Holter ECG system identified 6 of 7 patients with only inferior wall changes on the 12-lead system, 
but missed the 4 patients with ECG changes only in leads | and aVL on the 12-lead system. Using coronary occlu- 
sions of 70% or more as the reference standard, the Holter recording was almost as sensitive as the 12-lead re- 
cording and the specificity of both systems were identical in detecting hemodynamically significant coronary 
heart disease. 


CARDIOVASCULAR PHARMACOLOGY 


1204 Physiologic Assessment of the Inotropic, Vasodilator and Afterload Reducing Effects of Milrinone in 
Subjects Without Cardiac Disease 


KENNETH M. BOROW, PATRICIA C. COME, ALEXANDER NEUMANN, DONALD S. BAIM, 
EUGENE BRAUNWALD, and WILLIAM GROSSMAN 


Milrinone increases left ventricular shortening while decreasing afterload. It is controversial whether it also has 
positive inotropic properties or whether the improved hemodynamics can be explained by vasodilation alone. 
Load-independent end-systolic indexes of LV contractility were assessed under control and milrinone conditions 
over a wide range of afterload induced by methoxamine. Sixteen studies were performed in normal subjects 
using echocardiography and calibrated carotid pulse tracings. Milrinone loading doses of 30, 45 or 60 g/kg 
were given over 10 minutes, followed by maintenance infusion and determination of plasma concentrations. Mil- 
rinone induced dose-dependent vasodilation (i.e., fall in total systemic resistance, p <0.05), afterload reduction 
(i.e., decrease in end-systolic wall stress, p <0.001), and augmentation in inotropic state (p <0.001). Thus, when 
assessing the hemodynamic mode of action of a drug with complex physiologic effects, left ventricular perfor- 
mance must be interpreted as the interaction of ventricular loading conditions and contractile state. 


1210 Interpretation of Excessive Serum Concentrations of Digoxin in Children 
GIDEON KOREN and RUTH PARKER 


In a period of 3 years, excessive serum concentrations of digoxin (25 ng/ml) were recorded in 47 children. In 
16 of them, the high concentrations were measured after death and were significantly higher than antemortem 
levels. In 15 cases serum concentrations of 5 ng/ml or higher reflected sampling errors; drug levels were moni- 
tored too soon after administration of a dose. None of these children showed toxic manifestations of digoxin. in 
10 cases, the excessive concentrations could be associated with renal failure. Six cases were caused by digoxin 
overdose. In 6 additional cases, the existence of an endogenous digoxin-like substance could be demonstrated 
as contributing to the excessive levels of the drug. In 10 of 37 living patients, digoxin toxicity was diagnosed. 
These observations suggest that excessive serum concentrations of digoxin do not necessarily reflect potential- 
ly toxic levels. Sampling errors, postmortem determinations and circulating endogenous digoxin-like substances 
should be considered as possible explanations when toxic levels of digoxin are found. 
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Percutaneous Transiuminal Angioplasty of Left Internal Mammary Artery Grafts 
DEAN J. KEREIAKES, BARRY GEORGE, SIMON H. STERTZER, and RICHARD K. MYLER 


Coronary Artery C~“lateral Visualization During Acute Coronary Occlusion 
JAMES A. HILL, ROBERT L. FELDMAN, ROBERT G. MACDONALD, and CARL J. PEPINE 


Occluding Clot in the Left Main Coronary Artery with Survival Long Enough to Develop “assive Left 
Ventricular Wall Necrosis 


ILDEFONSO J. MAS, CHARLES W. BARTH, Ill, PADMA K. SHUKLA, MAZHAR U. SHIEKH, and 
WILLIAM C. ROBERTS 


Right Ventricular Infarction with Electrocardiographic Anterior Left Ventricular Infarction and 
Thrombosis of the Left Anterior Descending Coronary Artery 


DEBORAH J. BARBOUR, PATRICK F. SAULINO, and WILLIAM C. ROBERTS 
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Verapamil-induced Retrograde Conduction Block in a Concealed Atrioventricular Bypass Tract 
MARK ROSENTHAL, DANIEL S. OSERAN, EL! GANG, ZHAOWEN DENG, WILLIAM J. MANDEL, and 
THOMAS PETER 


Paradoxical Delay in Accessory Pathway Conduction During Long R-P’ Tachycardia After interpolated 
Ventricular Premature Complexes 


GUST H. BARDY, DOUGLAS L. PACKER, LAWRENCE D. GERMAN, FERNANDO COLTORTI, and 
JOHN J. GALLAGHER 
Catheter Atrioventricular Junction Ablation for Recurrent Suprave:isicular Tachycardia with 
Nodoventricular Fibers 
KENNETH A. ELLENBOGEN, WILLIAM G. O’CALLAGHAN, PAUL G. COLAVITA, DOUGLAS L. PACKER, 
MARCEL R. GILBERT, and LAWRENCE D. GERMAN 
Mitral Vaive Cleft Without Cardiac Septal Defect Causing Severe Mitral Regurgitation but Allowing 
Long Survival 
CHARLES W. BARTH, Ill, JAMES D. DIBDIN, and WILLIAM C. ROBERTS 


Home Treatment of infective Endocarditis with Oral Amoxicillin 
WARREN G. GUNTHEROTH, ANN A. CAMMARANO, and WILLIAM M.M. KIRBY 
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VIRGINIA V. MICHELS, DAVID J. DRISCOLL, and FLETCHER A. MILLER, Jr. 
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KAREN S. KUEHL, SUDESH KAPUR, KATHLEEN TOOMEY, P. JACOB VARGHESE, 
FRANK M. MIDGLEY, and ROGER N. RUCKMAN 


Parasternal Cross-Sectional Echocardiographic Determination of Aortic Arch Situs: A New App: oach 
SAVITRI SHRIVASTAVA, JAMES M. BERRY, STANLEY EINZIG, and JOHN L. BASS 


Two-Dimensional Echocardiographic Localization of Residual Atrial Shunts After the Senning 
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ALVIN J. CHIN, STEPHEN P. SANDERS, WILLIAM |. NORWOOD, and ALDO R. CASTANEDA 
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STUART HENOCHOWICZ, MAHMOUD MUSTAFA, WALTER E. LAWRINSON, MICHEAL PISTOLE, and 
JOSEPH LINDSAY, Jr. 
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DOUGLAS B. BOGART, ROBERT H. COLLINS, MICHAEL A. MONTGOMERY, STANLEY J. DOMBEK, 
JAMES B. EARNEST, and EDWARD H. FISCHER 


Nonpenetrating Traumatic Ventricular Septal Defect: Two-Dimensional Echocardiographic and 
Angiographic Findings 
MICHAEL J. BOLAND, H. FRANK MARTIN, and ROBERT M. BALL 
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CORONARY HEART DISEASE 


1247 The Degree to Which Myocardial infarct Site and Size Determine the Electrocardiographic Axis. 
Analysis of Correlative Data by Computational Modeling 


LEO G. HORAN, CHRISTOPHER J. HAVELDA, R. CHRIS HAND, and NANCY C. FLOWERS 


The spatial electrical axis was determined for 428 electrocardiograms from patients subsequently shown by 
postmortem dissection to have some degree of myocardial deficit (necrosis or fibrosis). Multivariate analysis 
showed a dependence of spatial axis upon left ventricular weight, right ventricular weight and localization of the 
deficit. Three models of the heart explore how axis depends on anatomy. 


1255 Angina Pectoris Before and During Acute Myocardial Infarction: Relation to Degree of Physical 
Activity 


MASAKO MATSUDA, YASUO MATSUDA, HIROSHI OGAWA, KOHSHIRO MORITANI, and 
REIZO KUSUKAWA 


One hundred ninety-seven patients with a history of acute myocardial infarction (AMI) were interviewed to evalu- 
ate the character of angina pectoris in relation to physical activity before AMI and at the onset of AMI. Ninety-two 
patients had no angina before AMI, whereas 105 did. In the 105 patients with angina, 58 had a chronic stable an- 
gina before AMI, 22 noted worsening of their symptoms within 2 weeks before AMI and 25 had a new onset of 
angina within 2 weeks before AMI. In the 58 patients with chronic stable angina, 47 had angina during exertion, 
7 at rest and 4 both during exertion and at rest. The subsequent AMI occurred during exertion in 25 and at rest 
or during sleep in 33. In the patients without angina or with chronic stable angina without worsening of symp- 
toms, AMi occurred unpredictably or differently from the mode of physical activity precipitating angina before 
AMI. 


1259 importance of Coronary Collaterals for Restoration of Left Ventricular Function After intracoronary 
Thrombolysis 
YOSHIHIKO SAITO, MASAO YASUNO, MORIHARU ISHIDA, KATSUHIRO SUZUKI, YOSHIKI MATOBA, 
MASAHITO EMURA, and MASAAKI TAKAHASHI 


To evaluate the role of coronary collaterals in acute myocardial infarction (AMI), 30 patients with AMI who re- 
ceived intracoronary thrombolysis were studied. Only 13 patients with well-developed collaterals and successful 
thrombolysis showed significant improvement in global and regional ejection fractions. Among 19 patients with 
successful thrombolysis, there was no significant correlation between the ischemic period and the improvement 
in regional ejection fraction. These data suggest that the extent of coronary collaterals in the early period of AMI 
is an important determinant of the restoration of left ventricular function after intracoronary thrombolysis. 


1264 Relation of Coronary Arterial Occlusion Pressure During Percutaneous Transiuminal Coronary 
Angioplasty to Presence of Collaterals 


PETER PROBST, WALHEIDE ZANGi, and OTMAR PACHINGER 


This study was performed to compare the pressure distal to a coronary artery stenosis to the amount of angio- 
graphically estimated collateral circulation during coronary artery occlusion. Sixty-three patients were studied 
during percutaneous transluminal coronary angioplasty. There was a significant negative relation of the gradient 
vs the amount of collaterals, although the degree of stenosis increased. There was a significant positive relation 
of the occlusion pressure vs the amount of collaterals. There was a remarkable reproducibility of the occlusion 
eressure during 3 successive occlusions and within 1 occlusion at least within the first 40 seconds. It is conciud- 
ed that the gradient across a coronary artery stenosis and the pressure distal to a coronary artery stenosis is 
mainly dependent on the amount of collateral circulation. 


1270 Effect of Intracoronary Nitroglycerin on Myocardial Blood Flow and Distribution in Pacing-induced 
Angina Pectoris: Quantitative Assessment by Single-Photon Emission Tomography 


PETER LIU, SYLVAIN HOULE, ROBERT J. BURNS, BRIAN KIMBALL, ANN WARBICK-CERONE, 
LINDA JOHNSTON, DAVID GILDAY, RICHARD D. WEISEL, and PETER R. McLAUGHLIN, With the 
technical assistance of JOAN IVANOV and MARIA GREEN 


Changes in regional coronary flow after intracoronary nitroglycerin were assessed in patients during pacing-in- 
duced angina using coronary sinus thermodilution measurements and single-photon emission computed tomo- 
graphic imaging of labeled microspheres injected in the left main coronary artery. Quantitative circumferential 
profiles of the reconstructed transaxial tomographic slices were made before and after nitroglycerin was admin- 
istered and corrected for changes in total flow. Myocardial segments were classified according to upstream cor- 
onary arteriographic anatomy as normal or mildly, moderately or severely compromised. Nitroglycerin increased 
coronary flow to both compromised and noncompromised territories, and the increase was the greatest in the 
mildly and moderately stenosed territories, likely reflecting both underlying coronary reserve and the degree of 
metabolic response to ischemia. 


1277 Cardiovascular Responses to Early Exercise in Inferior Wall ST Acute Myocardial Infarction 


KOON KANG TEO, LIANG HSU, ISIDORE RAMANADEN, RICHARD E. ROSSALL, 
and TISSA KAPPAGODA 


This study shows that at 8 to 10 days after acute myocardial infarction (AMI), the heart rate responses to exer- 
cise in patients with inferior ST AMI were significantly less than those in patients with inferior Q-wave AMI. This 
difference was not evident 10 to 12 weeks later. It is suggested that in patients with inferior ST AMI, there is a 
preferential activation of subepicardial nonmyelinated afferent fibers resulting in an attenuated heart rate 
response. 


1282 Effects of Combination Cholestyramine-Neomycin Treatment on Plasma Lipoprotein Concentrations 
in Type ll Hyperlipoproteinemia 
JEFFREY M. HOEG, MARTHA B. MAHER, KENT R. BAILEY, LOREN A. ZECH, RICHARD E. GREGG, 
DINNIS L. SPRECHER, and H. BRYAN BREWER, Jr. 


Combinations of hypolipidemic drugs often are more efiective in reducing atherogenic low-density lipoprotein 
cholesterol concentrations in patients with type Il hyperiipoproteinemia than single-agent therapy. Since choles- 
tyramine and neomycin both reduce low-density lipoprotein (LDL) levels, the efficacy of combination treatment 
with these drugs was assessed in 18 patients with type Il hyperlipoproteinemia. Compared with diet-only treat- 
ment, cholestyramine reduced total and LDL cholesterol levels by 77 mg/dl (22%) and 78 mg/dl (31%), respec- 
tively. in addition to relieving cholestyramine-induced constipation, neomycin further reduced the total cholester- 
ol concentration by 20 mg/di (6%). However, this further reduction in total cholesterol concentration was the 
result of a decrease in the concentration of high-density lipoprotein (HDL) cholesterol. These findings indicate that 
cholestyramine-neomycin combination therapy does not have an additive effect for plasma LDL cholesterol re- 
duction. In addition, these results illustrate the importance of determining the HDL cholesterol concentration in 
order to fully interpret the effects of hypolipidemic treatment. 


1287 Effects of intravenous Infusion of Esmolol and Propranok i on Biventricular Performance at Rest and 
During Exercise as Assessed by Quantitative Radionuclide Angiography 


ABDULMASSIH S. ISKANDRIAN, A-HAMID HAKKI, ATUL LADDU, JAMES STECK, ROY SAUNDERS, 
SALLY KANE-MARSCH, and JOEL MORGANROTH 


This double-blind, randomized, crossover study examined the effects of intravenous infusion of esmolol, a new 
ultra-short-acting B-receptor blocking agent, and propranolol on cardiovascular performance at rest and during 
peak upright exercise in 15 patients. At rest, significant treatment differences between esmolol and propranolol 
vs baseline were found for the heart rate, systolic blood pressure, left ventricular ejection fraction, systolic blood 
pressure to end-systolic volume ratio, cardiac index and right ventricular ejection fraction. At exercise, signifi- 
cant treatment differences were also found for the heart rate, systolic blood pressure, right ventricular ejection 
fraction and cardiac index. No significant differences were found between mean esmolol and mean propanolol 
measurements at rest and during exercise. Thus, the effects of esmolol on cardiovascular performance at rest 
and exercise are very similar to those of propranoiol. 
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1293 Selective Absorption of Ultraviolet Laser Energy by Human Atherosclerotic Plaque Treated with 
Tetracycline 
DOUGLAS MURPHY-CHUTORIAN, JON KOSEK, WALTER MOK, STEVEN QUAY, WRAY HUESTIS, 
JOHN MEHIGAN, DAVID PROFITT, and ROBERT GINSBURG 


Tetracycline is an antibiotic that absorbs ultraviolet light at 355 nm and that preferentially binds to atheromatous 
plaque both in vitro and in vivo. We studied these characteristics in both human cadaveric aorta and surgically 
excised arterial specimens by absorptive spectrophotometry, radioactive labeled tetracycline and ultraviolet mi- 
croscopy. The arteries that were treated with tetracycline were exposed to ultraviolet laser radiation at a wave- 
length of 355 nm. We found enhanced ablation of tetracycline-treated atherosclerotic plaque compared with 
untreated atheroma (p <0.017). This investigation demonstrated the potential of plaque enhancement by tetra- 
cycline and the selective destruction of atheromatous plaque by ultraviolet laser radiation. 


1298 Left Ventricular Responses to Upright Isometric Handgrip and Deadlift in Men with Coronary Artery 
Disease 


MICHAEL SAGIV, PETER HANSON, MYRWOOD BESOZZI, and FRANCIS NAGLE, With the technical 
assistance of LEWIS ZAGER 


Left ventricular (LV) responses to isometric exercise were evaluated in 10 normal men and 14 exercise-trained 
men with coronary artery disease (CAD). LV multigated radionuclide angiographic studies were obtained during 
upright isometric handgrip and deadlift each performed at 30% of maximal capacity for 3 minutes. Peak heart 
rate and blood pressure responses were similar in each group. Rest LV ejection fraction was significantly lower 
in subjects with CAD (41%) than in normal men (57%). However, LV ejection fraction showed no significant 
change in either group during handgrip or deadlift. LV wall motion abnormalities were present in 9 CAD men at 
rest and increased during handgrip (11 of 14) and deadiift (13 of 14). Global LV function is maintained during sus- 
tained submaximal isometric exercise in normal subjects and trained subjects with CAD; however, LV wall mo- 
tion abnormalities are aggravated with increasing magnitude of muscie mass and tension used in isometric 
effort. 


1303 Addition of Nifedipine to Maximal Nitrate and Beta-Adrenoreceptor Blocker Therapy in Coronary 
Artery Disease 
HARVEY D. WHITE, JOSEPH F. POLAK, JOSHUA WYNNE, B. LEONARD HOLMAN, 
ELLIOTT M. ANTMAN, and RICHARD W. NESTO 


The effects of oral nifedipine on left ventricular function were studied in 14 patients with coronary artery disease 
who remained symptomatic despite therapy with B-adrenoreceptor blocking drugs and nitrates. Rest and exer- 
cise gated radionuclide ventriculography was performed before and a mean of 13 days after the addition of oral 
nifedipine (80 to 120 mg/day) to baseline medication. With nifedipine, the time to peak filling rate at rest (174 + 
34 ms baseline vs 152 + 31 ms nifedipine, p <0.005) decreased, while the peak filling rate with exercise in- 
creased (2.5 + 0.6 end-diastolic volume/s baseline vs 3.4 + 0.7 end-diastolic volume/s nifedipine, p <0.0005). 
The ratio of peak filling rate to peak ejection rate improved during exercise (1.03 + 0.29 baseline vs 1.4 + 0.43 
nifedipine, p <0.01). Global left ventricular function was improved by oral nifedipine both at rest and during exer- 
cise in these patients on maximally tolerated doses of 6-adrenoreceptor blockers and nitrates, and was associ- 
ated with improvement of symptoms and exercise tolerance. 


1308 Prediction of Improvement in Left Ventricular Function After Ventricular Aneurysmectomy Using 
Fourier Phase and Amplitude Analysis of Radionuclide Cardiac Blood Pool Scans 


JOHN YIANNIKAS, WILLIAM J. MaciINTYRE, DONALD A. UNDERWOOD, SETSUO TAKATANI, 
SEBASTIAN A. COOK, RAYMUNDO T. GO, and FLOYD D. LOOP 


Pre- and postoperative left ventricular (LV) function was studied by gated radionuclide angiography and Fourier 
phase and amplitude analysis in 20 patients with LV aneurysms seen on contrast ventriculography to determine 
if postoperative improvement could be predicted. LV aneurysms were identified by characteristic phase abnor- 
malities in 18 of 20 patients. Total amplitude in the aneurysmal portion was calculated by summing the value of 
all pixels within that portion that had been outlined by the phase image. A strong correlation was present be- 
tween absolute increase in ejection fraction and total aneurysmal amplitude (r = 0.93). Total aneurysmal ampli- 
tude predicts an increase in LV ejection fraction in some patients after successful aneurysmectomy and may 


help select patients for the procedure. The data further suggest that total amplitude reflects stroke volume 
ejected into the aneurysm and that paradoxical expansion of an aneurysm contributes to LV dysfunction in some 
patients. 


1313 Prediction of Mortality During the First Year After Acute Myocardial Infarction from Clinical Variables 
and Stress Test at Hospital Discharge 


PAOLO FIORETTI, R. W. BROWER, MAARTEN L. SIMOONS, ROBERT J. BOS, TACO BAARDMAN, 
ANITA BEELEN, and PAUL G. HUGENHOLTZ 


The predictive value of predischarge symptom-limited stress testing was assessed in 405 hospital survivors of 
myocardial infarction. Stress testing was performed in 300 patients and was contraindicated in 195. One-year 
survival was 44% in patients in whom stress testing was contraindicated because of cardiac limitations, 91% 
in patients in whom it was contraindicated because of noncardiac limitations and 93% in patients eligible for the 
test. The extent of blood pressure increase during the stress test was the best single predictor of mortality. Step- 
wise discriminant function analysis showed an inadequate pressure increase to be an independent predictor of 
mortality, which improves the prediction provided by clinical variables alone. 


1319 Echocardiographic Versus Hemodynamic Monitoring During Attacks of Variant Angina Pectoris 


ALESSANDRO DISTANTE, EUGENIO PICANO, ELENA MOSCARELLI, CARLO PALOMBO, 
ANTONIO BENASSI, and ANTONIO L’ABBATE 


During attacks of variant angina, before the onset of ST-segment elevation, percent systolic thickening (% STh) 
of the involved wall and peak dP/dt of contraction (dP/dt C) are already reduced. When elevation of ST segment 
later occurs, % STh reaches its lowest level and dP/dt C returns almost to preischemic values. Only at this stage 
LV end-diastolic pressure and LV end-diastolic diameter are significantly increased. When the ST segment re- 
turns to the isoelectric line, % STh and dP/dt C show supernormal values, while LV end-diastolic pressure and 
LV end-diastolic diameter decrease below basal values. In conclusion, echocardiographic indexes of LV impair- 
ment are as early and sensitive as hemodynamic ones during attacks of variant angina. 


ARRHYTHMIAS AND CONDUCTION DISTURBANCES 


1323 Site of Conduction Delay and Electrophysiologic Significance of First-Degree Atrioventricular Block 
in Children with Heart Disease 


PATRICIA SHERRON, EDDA TORRES-ARRAUT, DOLORES TAMER, OTTO L. GARCIA, and 
GRACE S. WOLFF 


Associated electrophysiologic abnormalities and site of delay were studied in 20 pediatric patients with first-de- 
gree heart block and congenital heart disease. Twelve did not undergo operation and 8 were postoperative. Four 
groups with prolonged PR interval were identified: those with prolonged PA interval, AH intervai, HV interval or 
a prolonged PR interval but high normal intracardiac intervals. Overall, there was poor correlation with the spe- 
cific prolonged conduction interval and other sites of electrophysiologic abnormalities. There was no clinical 
progression of block during a mean surveillance period of 32 months. 


1328 Ventricular Tachycardia in Children Without Heart Disease 
DAVID R. FULTON, KYUNG J. CHUNG, BURTON S. TABAKIN, and JOHN F. KEANE 


The clinical course of 26 children (aged 1 day to 16 years) with ventricular tachycardia (VT) but without underly- 
ing heart disease was reviewed with respect to symptoms, echocardiography, Holter monitoring, exercise test- 
ing, invasive electrophysiology and therapy. Exercise suppressed VT in 7 of 16 patients tested. Ten patients 
were never treated and only 6 of 16 patients treated at some time continue to take antiarrhythmic therapy. No 
deaths occurred over a follow-up period of 1 month to 34 years. Based on our findings and published reports, 
these children, after complete cardiac evaluation, should receive therapy for symptoms and undergo invasive 
electrophysiology if inadequately controlled. Age at onset or rate of VT were not predictive of outcome in 
asymptomatic patients. The excellent clinical course of this set of patients suggests that therapy may not be 
warranted, despite previous reports of deaths among such patients. 


June 1, 1985 THE AMERICAN JOURNAL OF CARDIOLOGY Volume 55 


1332 Clinical-Electrocardiographic Correlates of Newly Acquired Left Bundie Branch Block: 
The Framingham Study 


JOHN F. SCHNEIDER, H. EMERSON THOMAS, Jr., PATRICIA M. MCNAMARA, and 
WILLIAM B. KANNEL 


To determine whether any associated electrocardiographic findings in persons with newly acquired left bundle 
branch block (LBBB) correlate with the prevalence of associated clinically apparent cardiovascular abnormali- 
ties, electrocardiograms (ECGs) from all 55 members of the Framingham Study cohort in whom LBBB developed 
during 18 years of routine prospective biennial examinations were reviewed. A QRS axis left of or equal to 0°, 
left atrial conduction delay and an inverted T wave in lead V. on the first ECG with LBBB, and an abnorinal ECG 
on the Framingham examination preceding the appearance of LBBB each correlated with the prevalence of sys- 
temic hypertension, cardiomegaly, coronary heart disease and congestive heart failure. The 8 patients with nei- 
ther left atrial conduction delay nor a QRS axis left of or equal to 0° on the first Framingham ECG with LBBB, nor 
an abnormal ECG on the examination preceding the appearance of LBBB were 6 times more likely to remain free 
of all of the clinical cardiovascular abnormalities than the 47 patients with 1 or more of these 3 electrocardio- 
graphic findings (p <0.001). 


1339 Effect of Site of Pacing on Dispersion of Refractoriness 
TED D. FRIEHLING, PETER R. KOWEY, JAY A. SHECHTER, and TOBY R. ENGEL 


The variation in dispersion of ventricular refractoriness with different sites of pacing was measured in 11 pa- 
tients not taking antiarrhythmic drugs. Dispersion of refractoriness was determined at constant paced cycle 
lengths (S;S,). Refractoriness was compared to ventricular extrastimuli (S2) using atrial pacing, ‘‘clinical’’ pac- 
ing (drive or S, at the right ventricular apex) and ‘‘traditional’’ extrastimulation (drive or S, at the site of S). Dis- 
persion of refractoriness was always widest using clinical ventricular pacing (p <0.0001 for effective refractory 
period). Atrial pacing yielded less dispersion of refractoriness, but this difference was not appreciated when S. 
was introduced at the same site as S}. 


1344 Concealment of Manifest, and Exposure of Concealed, Ventricular Parasystole Produced by 


Isoproterenol 


AGUSTIN CASTELLANOS, IVAN J. MENDOZA, RICHARD M. LUCERI, CESAR A. CASTILLO, 
LIAQAT ZAMAN, NADIR SAOUDI, and ROBERT J. MYERBURG 


A drip infusion of isoproterenol (2 to 4 g/min) was administered to 11 patients with ventricular parasystole. In 
all patients this drug increased the parasystolic rate. This increase varied between 12 and 36%. The sinus rate 
also became faster than control. In 4 patients, the parasystole was concealed when the sinus cycle length be- 
came shorter than 430 ms. This happened most likely because of interference in the parasystolic ventricular 
junction. In 1 patient without manifest parasystolic beats at the onset of the drip infusion, isoprotereno! exposed 
a latent, intermittent parasystole that previously was present spontaneously. The iatrogenic events induced in 
this study could occur during Holter recordings because of spontaneous variations in sympathetic discharge. 
This may explain some of the difficulties and puzzling findings encountered when attempting to diagnose para- 
systole during ambulatory monitoring. 


1350 Signal-Averaged Electrocardiographic Late Potentials in Patients with Ventricular Fibrillation or 
Ventricular Tachycardia: Correlation with Clinical Arrhythmia and Electrophysiologic Study 


ROGER A. FREEDMAN, ANNE M. GILLIS, ANDRE KEREN, VIVIAN SODERHOLM-DIFATTE, and 
JAY W. MASON 


Abnormal low-amplitude, high-frequency potentials late in the QRS complex are detectable during sinus rhythm 
using signal-averaged electrocardiography in patients with ventricular tachycardia (VT), but less is known about 
high-frequency late potentials in patients with ve~tricular fibrillation (VF), nor has the relation between late-po- 
tential amplitude and arrhythmia inducibility been established. Late potentials were studied in 24 patients with 
a history of spontaneous VF, 27 patients with a history of spontaneous sustained VT and 19 normal subjects. 
Late-potential amplitude in VT patients was significantly lower than that in patients with VF (p <0.02). Late-po- 
tential amplitude in VF patients was not significantly different from that in the normal subjects. There was a sig- 
nificant (p <0.001) correlation between late-potential amplitude and arrhythmia inducibility at electrophysiologic 
study that was independent of the correlation between late-potential amplitude and clinical arrhythmia (VT vs 
VF). 
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CONGESTIVE HEART FAILURE 


1354 Response of Plasma Vasopressin to Ethanol in Congestive Heart Failure 
STEVEN R. GOLDSMITH and DONNA DODGE 


Plasma arginine vasopressin (AVP) levels are frequently increased in patients with congestive heart failure 
(CHF). As a test of the central suppressibility of AVP in CHF an oral ethanol challenge was given (0.7 mi/kg) to 
10 patients with CHF and 10 normal control subjects. AVP was 9.6 + 3.9 pg/ml (+ standard deviation) in the CHF 
group at control, and remained unchanged throughout the protocol. In the normal group, AVP was 6.9 + 2.9 
pg/mi at control and declined significantly to 4.9 + 2.0 pg/mi at 20 minutes (p <0.05). Osmolality and blood eth- 
anol changes were similar in the 2 groups, as was that of mean arterial pressure. The administration of ethanol 
therefore did not result in an acute decrease in plasma AVP in patients with CHF, but did so in normal subjects. 


1359 Sublingual Nifedipine: Acute Effects in Severe Chronic Congestive Heart Failure Secondary to 
idiopathic Dilated Cardiomyopathy 


ALAN B. MILLER, DONALD A. CONETTA, and THEODORE A. BASS 


Nine patients with chronic, severe congestive heart failure were studied to determine the acute effects of 10 mg 
of sublingual nifedipine on left ventricular (LV) function. Hemodynamic and echocardiographic data were ob- 
tained at baseline and 30 minutes, 1, 2, 4 and 6 hours after nifedipine. The parameters at rest reflected LV dys- 
function with elevation of end-diastolic volume index, pulmonary capillary wedge pressure, systemic vascular 
resistance and reduction in cardiac index. Initial changes through 1 hour reflected an unloading effect of nifedi- 
pine with improvement of all hemodynamic parameters. Only the pulmonary, capillary wedge and pulmonary ar- 
tery pressures showed significant reductions at the 6-hour study period, suggesting an effect of nifedipine in LV 
relaxation. 


CONGENITAL HEART DISEASE 


1363 Angiographic Anatomy of Hearts with One Ventricular Chamber: The True Single Ventricie 


WOLF R. THIES, BENIGNO SOTO, ELIZABETH DIETHELM, LIONEL M. BARGERON, Jr., and 
ALBERT D. PACIFICO 


Fifteen patients with solitary ventricular chamber in their hearts were analyzed through cineangiocardiography 
using axial projections. Three types of ventricular morphology were identified: right ventricular type with coarse 
trabecuiations, mixed type, in which right and left ventricular type of trabeculations were identified in the same 
ventricular chamber, and indeterminate type, which shows thin, large and numerous trabeculations. The angio- 
graphic identification of these types of true single ventricle may influence the management of these patients. 


1367 Anatomically Corrected Maiposition of the Great Arteries: Diagnostic Difficulties and Surgical Repair 
of Associated Lesions 


ANNA M. COLLI, MARC de LEVAL, and JANE SOMERVILLE 


Four patients, aged 5 to 14 years, had surgical repair of lesions associated with anatomically ‘‘corrected mal- 
position” of the great arteries, an anomaly with atrioventricular and ventriculoarterial concordance, mitral/aortic 
discontinuity and an aorta lying anterior and to the left of the pulmonary artery. Preoperative diagnosis initially 
suggests “corrected transposition’’ but cross-sectional echocardiography shows concordant atrioventricular 
and arterial connections and separation of aortic and mitral valves. Fixed subaortic stenosis may form. 


MISCELLANEOUS TOPICS 


1373 Echocardiographic Findings Before and After Liver Transplantation 


SANG C. PARK, LEE B. BEERMAN, J. CARLTON GARTNER, BASIL J. ZITELLI, 
J. JEFFREY MALATACK, FREDERICK J. FRICKER, DONALD R. FISCHER, ROBERT A. MATHEWS, 
WILLIAM H. NECHES, and JAMES R. ZUBERBUHLER 


Echocardiographic studies were performed in 73 patients with various types of chronic liver disease. Thirteen 
of the 73 patients had follow-up study from 1 to 13 months (mean 6) after liver transplantation. Preoperatively 


June 1, 1965 THE AMERICAN JOURNAL OF CARDIOLOGY Volume 55 


there was evidence of high cardiac output in 60 patients who also manifested increased left ventricular and ieft 
atrial dimensions and a thickened left ventricular posterior wall. Studies after liver transplantation showed reduc- 
tion of left ventricular end-diastolic dimension in 12 of 13 patients. A 35% mean reduction in cardiac index after 
transplantation was noted. This study suggests that liver transplantation reduces hemodynamic abnormalities 
that are common in chronic liver disease. 


1379 Echocardiographic incidence of Cardiac Rhabdomyoma in Tuberous Sclerosis 
JOHN L. BASS, GALEN N. BRENINGSTALL, and KENNETH F. SWAIMAN 


Autopsy series have reported up to a 30% incidence of cardiac rhabdomyoma in patients with tuberous sclero- 
sis. Echocardiographic studies were performed in 16 consecutive patients followed in the pediatric neurology 
Clinic with a diagnosis of tuberous sclerosis. Discrete areas of increased acoustic density were found in 8 
(50%), with maximal diameters ranging from 3 to 20 mm. Other tumors cannot be excluded, but the diagnosis 
of cardiac rhabdomyoma is almost certain in these young patients with tuberous sclerosis, and is further support- 
ed by similarities to autopsy series. As no patient had cardiac symptoms, echocardiography should be consid- 
ered in all patients with tuberous sclerosis. 


1383 Relation of Intensity of Cardiac Sounds to Age 
PS. REDDY, KEITH HAIDET, and FRANK MENO 


The amplitudes of S;, S3 and S, (in mm Hg) were measured in 146 normal subjects (ranging in age from 8 to 91 
years), using a calibrated pressure mechanocardiograph. The amplitudes of S; and S3 decreased with age but 
the amplitude of S, did not decrease with age. Therefore, the relative amplitude of S, compared with S, in- 
creased with advancing age. 


METHODS 


1389 A Comparative Study of Laser Beam Characteristics in Blood and Saline Media 


ALBERT FENECH, GEORGE S. ABELA, FILIPPO CREA, WENDIE SMITH, ROBERT FELDMAN, and 
C. RICHARD CONTI 


Lasing in the presence of blood alters the beam divergence and projection of Argon laser radiation when com- 
pared with lasing through saline solution. Lasing through blood also results in larger craters in arterial tissue. 
Damage to the arterial wall can be inflicted at greater distances when lasing is performed through blood rather 
than through saline solution. 


CARDIOVASCULAR PHARMACOLOGY 


1393 Effect of Diltiazem on Renal Clearance and Serum Concentration of Digoxin in Patients with Cardiac 
Disease 


URI ELKAYAM, KEYUR PARIKH, BEHROOZ TORKAN, LAURA WEBER, JORDAN L. COHEN, and 
SHAHBUDIN H. RAHIMTOOLA 


The effect of the calcium channel blocker diltiazem on digoxin serum concentration was evaluated in 9 patients 
who had been treated chronically with digoxin, 0.25 mg/day, for heart disease. Serum digoxin concentration was 
0.9 + 0.4 ng/mi at baseline, 0.8 + 0.4 ng/ml 7 + 2 days after initiation of diltiazem therapy, 120 mg/day and 0.8 
+ 0.3 ng/mi 11 + 5 days after increasing the dose to 240 mg/day. The differences between these values were 
not significant. Renal digoxin clearance was measured in 8 patients and did not show a significant change after 
diltiazem therapy (44 + 15 mi/min before diltiazem therapy and 46 + 13 mi/min with 240 mg/day of diltiazem). 
This study demonstrated no interaction between diltiazem, 120 to 240 mg/day, and digoxin. Therefore, diltiazem 
has an advantage over calcium channel-blocking agents such as verapamil, which elevates digoxin levels. 


EXPERIMENTAL STUDIES 


1396 Mechanism of the Effect of Bretylium on the Ventricular Fibrillation Threshold in Dogs 
DAVID E. EULER and PATRICK J. SCANLON 


To determine the mechanism responsible for the antifibrillatory action of bretylium, the ventricular fibrillation 
threshold was determined in open-chest, anesthetized dogs by scanning the vulnerable period with either a sin- 


gle-pulse or a train-of-pulses. Bretylium (10 mg/kg) increased the train-of-pulses ventricular fibrillation threshold 
from 6.8 + 0.6 to 29.7 + 6.4 mA (p <0.001, n = 8). This response occurred rapidly, with a maximal elevation 
by 15 minutes. Beta-adrenergic blockade with timolol (0.2 mg/kg) eliminated the ability of bretylium to elevate 
the train-of-pulses ventricular fibrillation threshold. With a single electrical pulse, bretylium at doses of 10 mg/kg 
(n = 8) or 100 mg/kg (n = 6) did not alter the ventricular fibrillation threshold over a 4-hour observation period. 
The data indicate that bretylium has little direct antifibrillatory action on the normal canine myocardium. The abil- 
ity of bretylium to elevate the ventricular fibrillation threshold determined with a train of stimuli appears to be due 
primarily to adrenergic neuronal blockade. 


1402 Atrial Vulnerability in the immature Canine Heart 


ARTHUR S. PICKOFF, SHARANJEET SINGH, CELIA J. FLINN, JORGE McCORMACK, 
ADRIENNE STOLFI, and HENRY GELBAND 


Using programmed atrial extrastimulation techniques, atrial vulnerability was studied in 19 neonatal puppies 
(aged 3 to 15 days), 10 older puppies (aged 5 to 11 weeks) and 10 adult dogs. Repetitive atrial firing was ob- 
served in all groups as the extrastimulus fell within the atrial functional refractory period. In the neonatal group, 
a significantly larger number of repetitive atrial beats were observed as well as a longer duration of repetitive 
atrial firing than in either the older puppies or adult dogs. This enhanced atrial vulnerability may be related to the 
markedly shorter refractory periods of the neonatal atrium, which would facilitate the establishment of intraatrial 
reentry. 


1407 Effect of Various Regimens of Chronic and Acute Nicotine Exposure on Myocardial Infarct Size in the 
Dog 


MARANDAPALL! R. SHIDHARAN, NANCY C. FLOWERS, R. CHRIS HAND, JUDITH W. HAND, and 
LEO G. HORAN 


Effects of various regimens of chronic and acute nicotine administration on the infarct size were studied. Chron- 
ic nicotine exposure enlarges the size of subsequent myocardial infarction, and continued exposure in the peri- 
and postinfarction period causes even further expansion of infarct size. 


1412 Relation Between the Transmural Extent of Acute Myocardial Infarction and Associated Myocardial 
Contractility Two Weeks After Infarction 


STEPHEN G. ELLIS, CLAUDIA |. HENSCHKE, TAMAS SANDOR, JOSHUA WYNNE, and 
ROBERT A. KLONER 


The relation between extent of myocardial infarction and associated regional contracility 2 weeks after infarc- 
tion was characterized in 11 dogs subjected to 2 hours of coronary occlusion with or without reperfusion by anal- 
ysis of transmural extent of infarct (% TE!) and of echocardiographically determined quantitative systolic wall 
thickening (% SWT). Eleven non-infarct-containing regions had wail thickening of 59 + 16%. In 29 infarct-con- 
taining regions (% TE! 11 to 100) % SWT ranged from —4 to 47%. Least squares regression analysis found the 
relation to be best described by the logarithmic function %SWT = 61 — 26 log (%TEI +1), r = —0.87. This 
suggests that salvage of less than 30 to 40% of transmural myocardial thickness may have little effect on systol- 
ic function compared with that without reperfusion, but salvage of more myocardium should be expected to ap- 
preciably augment systolic function. 


1417 Vasodilator Synchronized Retropertusion: Quantitative Assessment of Flow-Function Relation in 
Acutely ischemic Canine Myocardium 


ALAIN BERDEAUX, JEAN C. FARCOT, JEAN F. GIUDICELLI, and JEAN P. BOURDARIAS 


Because diastolic synchronized retroperfusion (DSR) treatment of acute canine myocardial ischemia results in 
partial regional blood flow and function improvement, the possiblity that addition of small doses of vasodilator 
drugs to DSR further potentiates these beneficial effects was investigated using verapamil (2 4g/kg/min) and 
nitroglycerin (0.7 44g/kg/min). DSR alone increased transmural ischemic blood flow with simultaneous redistri- 
bution toward the endocardium and induced some improvement in endocardial contractile function. Verapamil- 
DSR strongly increased ischemic and nonischemic flows, mainly in the epicardium, but did not improve ischemic 
contractile function. Nitroglycerin-DSR afforded no further benefit than DSR alone to ischemic flow and function. 
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in conclusion, low doses of verapamil and nitroglycerin introduced by DSR reached the ischemic myocardium 
but did not potentiate at this level the beneficial effects of DSR alone. 


BRIEF REPORTS 


Survival After Acute Myocardial Infarction Associated with Total Obstruction of Left Main Coronary 
Artery 
ANTOON E. WEYNE, FRANCIS A. COLARDYN, GUY R. HEYNDRICKX, and DENIS L. CLEMENT 


Traumatic Dissecting Coronary Arterial Aneurysm with Subsequent Complete Healing 
ANNE E. GRADY, MICHAEL J. CROWLEY, and GEORGE W. VETROVEC 


Association of False Tendons with Left Ventricular Aneurysm 


ALAIN FRIART, JEAN-LUC VANDENBOSSCHE, BOURHAN ABOU HAMDAN, FRANK DEUVAERT, and 
MARC ENGLERT 


Exercise-induced intermittent Angina and ST-Segment Depression 
SABINO SCARDI, FULVIO PIVOTTI, CLAUDIO PANDULLO, and FABIO FONDA 


Diagnostic Potential for Verapamil in Wide QRS Complex Tachycardia 
DENNIS E. MORGAN and F. JAMES BRENNAN 


Wenckebach Periodicity with Apparent 1:2 Conduction over the Atrioventricular Node: The Problem 
of interpretation 


LASZLO LITTMAN, JOZSEF TENCZER, ANDRAS TEMESVARI, and TAMAS FENYVESI 


Correlation of Paradoxical Atrial Septal Motion and an Interatrial Pressure Gradient in Severe 
Tricuspid Regurgitation 


ROBERT F. PERCY, DONALD A. CONETTA, EDWARD A. GEISER, THEODORE A. BASS, 
C. RICHARD CONTI, and ALAN B. MILLER 


Echocardiographic Demonstration of Satellite Lesions in Aortic Valvular Endocarditis 
NGAI X. NGUYEN, KENNETH M. KESSLER, MARTIN S. BILSKER, and ROBERT J. MYERBURG 


Aortic Regurgitation Due to Aortic Valve Prolapse 
ANDREW B. WOLDOW, R. PARAMESWARAN, JOHN HARTMAN, and MORRIS N. KOLTER 


Coronary Artery Disease in Hypertrophic Cardiomyopathy 
DENNIS V. COKKINOS, ZVONIMIR KRAJCER, and ROBERT D. LEACHMAN 
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LYNN M. KUTSCHE, JAMES A. ALEXANDER, and L. H. S. VAN MIEROP 
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Resonance Imaging 
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CORONARY HEART DISEASE 


1453 Intracoronary Thrombolysis 3 to 13 Days After Acute Myocardial Infarction for Postinfarction Angina 
Pectoris 


EDWARD P. SHAPIRO, JEFFREY A. BRINKER, SIDNEY O. GOTTLIEB, PABLO A. GUZMAN, and 
BERNADINE H. BULKLEY 


The restoration of anterograde coronary flow long after coronary thrombosis may be of benefit in patients with 
continuing ischemia. In 12 of 18 patients with angina at rest after infarction and total coronary occlusion treated 
with intracoronary streptokinase, recanalization of the artery was achieved an average of 7 days after acute 
myocardial infarction (AMI). The mean number of daily episodes of angina at rest decreased from 1 to 0.09 in pa- 
tients in whom reperfusion was achieved and did not change in those in whom it was not (p = 0.027). Thrombo- 
lysis was followed by coronary angioplasty in 2 patients. Thus, in patients with early post-AMI angina, intracoro- 
nary streptokinase restores flow in the occluded artery, may decrease the frequency of angina, and allows 
angioplasty to be performed. 


1459 Lipoprotein and Apolipoprotein Levels in Angiographically Defined Coronary Atherosclerosis 


STANLEY B. SCHMIDT, ALAN G. WASSERMAN, RICHARD A. MUESING, SARAH E. SCHLESSELMAN, 
JOHN C. LAROSA, and ALLAN M. ROSS 


Levels of plasma cholesterol and triglyceride, cholesterol of low-density lipoprotein, high-density lipoprotein and 
its subfractions 2 and 3, apolipoprotein A-1, the apolipoprotein B of low-density lipoprotein, the ratio of apolipo- 
protein Ey to Ew, and ratios of several of these variables were measured in a series of 126 patients referred for 
coronary angiography. Although many of these were univariate predictors of coronary disease in men, the only 
variable that made a significant independent contribution to the prediction of coronary disease using multivariate 
logistic regression analysis was the ratio of high-density lipoprotein cholesterol to total plasma cholesterol (p 
<0.0001). The mean of this ratio was 0.17 mg/dl in men with coronary disease and 0.23 mg/dl in the male con- 
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trols. No variable was a significant univariate or multivariate predictor of coronary disease iri women. The easily 
measured ratio of high-density lipoprotein cholesterol to total plasma cholesterol may be superior to many of the 
more recently described lipoprotein and apolipoprotein-derived predictors of coronary disease. 


1463 Electrocardiographic, Enzymatic and Scintigraphic Criteria of Acute Myocardial Infarction as 
Determined from Study of 726 Patients (A MILIS Study) 


ZOLTAN G. TURI, JOHN D. RUTHERFORD, ROBERT ROBERTS, JAMES E. MULLER, ALLAN S. JAFFE, 
ROBERT E. RUDE, CORETTE PARKER, DANIEL S. RAABE, PETER H. STONE, TYLER D. HARTWELL, 
SAMUEL E. LEWIS, ROBERT W. PARKEY, HERMAN K. GOLD, THOMAS L. ROBERTSON, 

BURTON E. SOBEL, JAMES T. WILLERSON, EUGENE BRAUNWALD, and 

COOPERATING INVESTIGATORS from the MILIS STUDY GROUP 


Methods for detecting acute myocardial infarction (AMI) were compared in a prospective study of 726 patients 
with pain presumed to be caused by ischemia that lasted 30 minutes or longer and was associated with electro- 
cardiographic changes (ST-segment deviation = 1 mm and/or new Q waves or left bundle branch block). CK-MB 
values > 12 |U/liter were the standard selection criteria for detection of AMI. Maximal total CK was substantially 

_ More specific than pyrophosphate imaging or electrocardiography (ECG). Total CK and pyrophosphate imaging 
exhibited greater accuracy and sensitivity for Q-wave infarcts than non-Q-wave MI. In patients with prior AMI, 
ECG was less accurate and pyrophosphate imaging less specific. Pyrophosphate imaging failed to detect larger 
infarcts than either ECG or total CK. However, pyrophosphate was helpful in identifying infarcts considered ‘‘in- 
determinate” by electrocardiographic analysis and, when used in combination with electrocardiographic criteria, 
provided greater accuracy than either method alone. 


1469 Increased Thallium Lung Uptake After Exercise in Isolated Left Anterior Descending Coronary Artery 
Disease 


PETER LIU, MARLA KIESS, ROBERT D. OKADA, H. WILLIAM STRAUSS, PETER C. BLOCK, 
GERALD M. POHOST, and CHARLES A. BOUCHER 


The finding of increased lung uptake on exercise thallium scans was analyzed in 48 patients with 1-vessel left 
anterior descending artery disease before angioplasty. Thirteen patients (27%) had increased lung thallium 
uptake. When this group was compared to those without increased lung uptake, they had more severe luminal 
narrowing, slower clearance of thallium from left anterior descending territory and more abnormal thallium 
segments per patient. After angioplasty, the lung uptake became normal in 12 of 13 patients. Increased lung 
thallium uptake in 1-vessei disease relates to the degree of stenosis and severity of ischemia and identifies 
patients with a greater amount of myocardium at risk. 


1474 Different Recovery Process of ST Depression on Postexercise Electrocardiograms in Women in 
Standing and Supine Positions 


MASAHIRO MURAYAMA, KIYOSHI KAWAKUBO, TOSHIAKI NAKAJIMA, SHIZUO SAKAMOTO, 
SHOICHI ONO, TSUTOMU ITAI, and NORIHISA KATO 


To differentiate a false-positive from a true-positive exercise test, the effect of postures for recording a postexer- 
cise electrocardiogram to the recovery process of ST depression was investigated in 26 women with nonis- 
chemic ST depression and in 14 patients with typical angina pectoris. In the false-positive test, maximal ST 
depression occurred at the immediate postexercise period and showed a rapid recovery process in the early 
recovery phase. However, ST depression persisted without complete recovery or increased in the late 
recovery phase as long as subjects were kept standing. In contrast, ST depression returned to the control 
level when subjects were in the supine position after exercising. Changing postures for recording postexercise 
electrocardiography could be helpful in differentiating a false-positive test (frequently observed in women) from 
a true-positive test. 


1478 Diagnostic and Prognostic Significance of Minimally Elevated Creatine Kinase-MB in Suspected Acute 
Myocardial Infarction 


R'CHARD D. WHITE, PEER GRANDE, LYDIA CALIFF, SEBASTIAN T. PALMERI, ROBERT M. CALIFF, 
and GALEN S. WAGNER 


Creatine kinase-MB (CK-MB) changes in 244 patients admitted to a coronary care unit for suspected acute myo- 
cardial infarction (AMI) were studied using agarose gel electrophoresis. The range for positive AMI was defined 
by levels = 25 IU/liter found in patients with new Q waves or abnormalities in all enzyme and isoenzyme leveis, 
‘whereas all control subjects had no CK-MB detected (negative AMI). Thereby, a range of CK-MB from 1 to 24 IU/ 
liter was defined as diagnostically uncertain. Patients with sufficient quantitative CK-MB data were then sepa- 
rated into diagnostic groups: Positive AMI (n = 91), negative AMI (n = 93), and uncertain AMI (n = 22). One-year 
cardiac mortality rates in the positive-AMI and uncertain-AMI groups were identical (22%) and significantly 
greater than that in the negative-AMI group (6%}. Collaboration with a second center identified a combined un- 


certain-AMI group of 115 patients: 1-year cardiac mortality in those with chest pain alone was 0% (0 of 39), vs 
33% (25 of 76) in those with accompanying severe medical problems. 


1485 Evaluation of a QRS Scoring System for Estimating Myocardial Infarct Size. V. Specificity and Method 
of Application of the Complete System 
NANCY B. HINDMAN, DOUGLAS D. SCHOCKEN, MARK WIDMANN, WILLIAM D. ANDERSON, 
RICHARD D. WHITE, SOUSIN LEGGETT, RAYMOND E. IDEKER, TOMOAKI HINOHARA, 
RONALD H. SELVESTER, and GALEN S. WAGNER 


Standard 12-lead electrocardiograms of 500 consecutively selected normal Caucasian subjects between the 
ages of 20 and 69 years with 50 women and 50 men in each of the 5 decades, were evaluated to determine the 
specificity of a 57-criteria/32-point QRS scoring system for infarct size estimation. Points are accumulated from 
Q- and R-wave durations, R- and S-wave amplitudes, R/Q or R/S amplitude ratios and the presence of R-wave 
notching, with each point representing approximately 3% of the left ventricle. in the total population, as well as 
in women and men, more than 3 points was required to achieve the 95% or greater specificity standard. 
Subjects in each of the 5 decades met the specificity standard either at or below the level of more than 3 points. 
The level at which 95% or greater specificity was achieved varied in the 10 age/sex subsets. The 60- to 69- 
year-old men were the least specific subset, requiring more than 4 points to attain the standard, while the 40- to 
49-year-old men were the most specific, requiring only more than 1 point. Thus, the scoring system is specific 
overall in women and men. 


1491 Usefulness of High-Dose Anticoagulants in Preventing Left Ventricular Thrombus in Acute Myocardial 
infarction 


JAN ERIK NORDREHAUG, KARL-ARNE JOHANNESSEN, and GERHARD VON DER LIPPE 


Fifty-three patients with a suspected first anterior wall acute myocardial infarction (AMI) were randomized to in- 
tervention with intravenous heparin followed by oral warfarin (26 patients) or matching placebo (27 patients). 
The regimen was started within 12 hours after the onset of AMI. Anticoagulation was maintained at a therapeutic 
level for 10 days. in 7 patients in the placebo group and in none in the anticoagulant group a left ventricular 
thrombus developed during the study, as detected by serial 2-dimensional echocardiography. Early intervention 
with high-dose anticoagulants may prevent the development of left ventricular thrombus in anterior wall AMI. 


ARRHYTHMIAS AND CONDUCTION DISTURBANCES 


1494 Antiarrhythmic Drug Efficacy for Ventricular Tachyarrhythmias Associated with Coronary Artery 
Disease as Assessed by Electrophysiologic Studies 


ALAN P. RAE, ALLAN M. GREENSPAN, SCOTT R. SPIELMAN, NEIL M. SOKOLOFF, 
CHARLES R. WEBB, HAROLD R. KAY, and LEONARD N. HOROWITZ 


The efficacy of antiarrhythmic regimens was assessed in 160 patients with inducible ventricular tachyarrhyth- 
mias. The ventricular tachyarrhythmias induced were sustained ventricular tachycardia (121 patients), ventricu- 
lar fibrillation (16 patients) and symptomatic nonsustained ventricular tachycardia (23 patients). Complete suc- 
cess (fewer than 6 complexes inducible) was achieved in 15% of the trials and partial success (15 or fewer 
complexes inducible) was achieved in an additional 6% . Procainamide and quinidine were the most frequently 
successful single agents and either quinidine or procainamide with mexiletine were the most successful combi- 
nations evaluated. At least 1 successful regimen was identified in 38% of patients. During follow-up, patients 
in whom antiarrhythmic agents prevented induction of the ventricular tachyarrhythmia had significantly fewer ar- 
rhythmia recurrences during follow-up than patients in whom the arrhythmia remained inducible on the antiar- 
rhythmic regimen used during follow-up. 


1500 Quantification of Differences in Frequency Content of Signal-Averaged Electrocardiograms in Patients 
With Compared to Those Without Sustained Ventricular Tachycardia 


MICHAEL E. CAIN, H. DIETER AMBOS, JOANNE MARKHAM, ALBERT E. FISCHER, and 
BURTON E. SOBEL 


Differences in the frequency content of signal-averaged electrocardiograms between patients with and those 
without sustained ventricular tachycardia (VT) were quantified by computing the energy spectrum of the terminal 
QRS and ST segment. The terminal QRS and ST segments in patients who had manifest sustained VT contained 
a 10- to 100-fold greater contribution from components in the 20- to 50-Hz range compared with corresponding 
segments in patients without VT. There were no significant differences in the peak frequencies among patients 
with and without VT. However, the relative contribution of the magnitudes of these peak frequencies to the over- 
all maximal magnitude of the spectral plot differed significantly (p <0.0001). No frequencies above 50 Hz con- 
tributed substantially to these electrocardiographic regions in any patient group. Thus, differences in frequency 
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content were attributable primarily to differences in the amplitudes of components over a narrow range of 
frequencies. The quantitative approach developed provides for improved objective assessment of the differ- 
ences in frequency content among patients with and those without sustained VT. 


1506 Comparison of Two-Dimensional Echocardiographic and Angiographic Findings in Arrhythmogenic 
Right Ventricular Dysplasia 
JEFFREY H. ROBERTSON, GUST H. BARDY, LAWRENCE D. GERMAN, JOHN J. GALLAGHER, and 
JOSEPH KISSLO 


Comparison of 2-dimensional echocardiographic and angiographic findings was carried out in patients with ar- 

ic right ventricular (RV) dysplasia. Diagnosis was based on electrocardiographic and angiographic 
criteria in all patients and biopsy confirmation was available in 3. Echocardiographic and angiographic findings 
corresponded closely when diffuse enlargement and hypokinesia of the right ventricle were present. Echocar- 
diographic evidence of localized disease, manifest by bulges or sacculations of the right ventricle, predicted 
the presence of similar lesions by angiography, but agreement as to specific lesion location was poor. In the pa- 
tient with suspected arrhythmogenic RV dysplasia, 2-dimensional echocardiographic evidence of diffuse RV en- 
largement, which is otherwise unexplained, strongly supports the diagnosis and angiography may be avoided. 
Local changes seen by echocardiography should increase suspicion of RV dysplasia, but complementary angio- 
graphic study would be warranted. 


1509 Surgical Treatment of Accessory Atrioventricular Pathways and Symptomatic Tachycardia in Children 
and Young Adults 


DAVID R. HOLMES, Jr.. GORDON K. DANIELSON, BERNARD J. GERSH, MICHAEL J. OSBORN, 
DOUGLAS L. WOOD, CHRISTOPHER McLARAN, DECLAN D. SUGRUE, CO-BURN J. PORTER, and 
STEPHEN C. HAMMILL 


Surgical treatment of accessory atrioventricular (AV) pathways and symptomatic supraventricular tachycardia 
‘in children and young adults is often saved as a last resort. Results of operation for ablation of an accessory 
pathway in 27 patients aged 21 years or younger (mean 15) are presented. Tachycardia was present for a mean 
of 5 years. in 24 or 26 patients who underwent preoperative testing, the pathway location at surgery corre- 
sponded to that at electrophysiologic study. There were no perioperative deaths and no permanent AV block. 
During a mean follow-up of 11 months, no patient had return of tachycardia related to an accessory AV pathway. 
Two patients had a persistent delta wave, which was not abolished by operation in 1, atient and reappeared in 
1 patient; neither had tachycardia. A safe, effective operative approach as documented herein may come to be 
considered not as a last resort, but as ‘‘more conservative,’’ compared with lifelong treatment using antiarrhyth- 
mic medications. 


1513 Electrophysiologic and Antiarrhythmic Actions of Bepridil: Comparisons with Verapamil and Ajmaline 
for Atrioventricular Reentrant Tachycardia 


EDWARD ROWLAND, WILLIAM J. McKENNA, and DENNIS M. KRIKLER 


Bepridil (2 mg/kg intravenously [i.v.]) was given to 20 patients with atrioventricular (AV) reentrant tachycardia; 
in 8, the effects were compared with verapamil (0.15 mg/kg i.v.) and in the remainder with ajmaline (0.75 mg/kg 
i.v.). The drugs were given during sustained AV reentry tachycardia—8 had dual AV nodal pathways while 12 had 
an accessory AV pathway. Verapamil terminated AV reentrant tachycardia in 7 and bepridil in 6. In 8 of those 
who received ajmaline, AV reentrant tachycardia was terminated and in 6 of this group, bepridil succeeded. Bep- 
ridil was more successful in terminating AV reentrant tachycardia in those with dual AV nodal pathways than in 
those with accessory AV pathways. Bepridil slowed sinus rate, while both verapamil and bepridil prolonged AV 
nodal conduction, lengthened AV nodal effective refractory period and increased the Wenckebach cycle length 
of the AV node. Bepridil also lengthened both atrial and ventricular effective refractory periods as well as the QT 
interval significantly in the group as a whole. After treatment with oral bepridil, 19 patients were restudied. There 
‘was further slowing in sinus rate and prolongation in both atrial effective refractory period and QT interval. in the 
17 cases in whom reinducibility of AV reentrant tachycardia was tested, 7 had no inducible arrhythmia, 6 had 
nonsustained AV reentrant tachycardia and 4 had sustained but slower tachycardia. Thus, bepridil has both AV 
nodal and myocardial electrophysiologic actions and may therefore be useful in the treatment and prophylaxis 
of supraventricular arrhythmias. 


1520 Efficacy of Propafenone Compared with Quinidine in Chronic Ventricular Arrhythmias 
HA DINH, MARVIN L. MURPHY, BONNIE J. BAKER, NEIL deSOYZA, and JOSEPH A. FRANCIOSA 


Twenty-five men with stable ventricular arrhythmias 3 or more months in duration were randomized: 12 to re- 
ceive quinidine, 200 mg every 6 hours for 1 week and 400 mg every 6 hours for a second week; and 13 to re- 
ceive propafenone, 300 mg every 12 hours for 1 week and 300 mg every 8 hours the second week. The frequen- 
cy of total premature ventricular complexes per hour, ventricular couplets per hour and ventricular tachycardia 


beats per 24 hours after each week of therapy was compared to baseline data obtained after 1 week of placebo. 
Stringent criteria were used to define responders. After each week of therapy, there was no significant differ- 
ence in the numbers of responders in either group. Side effects observed were mild in both groups. Propafenone 
was at least as effective as quinidine in controlling chronic ventricular arrhythmias without serious adverse 
effects. 


1525 Rate-Dependent Effects of Procainamide on His-Purkinje Conduction in Man 
EL! S. GANG, TIMOTHY A. DENTON, DANIEL S. OSERAN, WILLIAM J. MANDEL, and THOMAS PETER 


Microelectrode studies in isolated cardiac tissues have shown that the depressant effect of several antiarrhyth- 
mic drugs on the maximal upstroke velocity of the cardiac action potential is rate-dependent. Fourteen patients 
undergoing atrial pacing were studied at several rates before and after the infusion of procainamide (15 mg/kg). 
Accordingly, we measured the HV interval (His-Purkinje conduction rate) and the QRS duration (intraventricular 
conduction rate) in our patients. Before procainamide infusion, atrial pacing did not significantly prolong the 
maximal HV interval (from 54 + 15 ms to 58 + 13 ms, p = 0.048). After procainamide infusion (mean serum 
level 10.0 + 3 yzg/mi) atrial pacing at an average of 5 different pacing rates significantly prolonged the maximal 
HV interval (from 67 + 18 ms to 80 + 20 ms, p <0.001). It is concluded that procainamide produces a rate-de- 
pendent depressant effect on His-Purkinje and intraventricular conduction, thus confirming previous observa- 
tions made in isolated tissue preparations. 


1530 Albumin-induced Changes in the Electrocardiographic QRS Complex 
JAMES G. HEAF 


The amplitude of the QRS wave of the electrocardiogram was correlated with conventional serum electrolyte 
concentrations in 94 nonhypertensive and 53 hypertensive patients. There was a highly significant correlation 
with serum albumin in both groups. There was also a significant correlation with serum calcium in the nonhyper- 
tensive group, but this significance disappeared after correction for albumin. Changes in serum albumin concen- 
tration during the hospital admission of the nonhypertensive patients were found to be positively correlated to 
changes in QRS amplitude. Albumin infusion into 13 healthy subjects resulted in significantly increased QRS am- 
plitude, which was related to changes in serum albumin concentration. These results suggest that changes in 
serum protein concentration cause changes in QRS amplitude, possibly owing to the increased conductivity. 


SYSTEMIC HYPERTENSION 


1534 Effect of Enalapril at Rest, During Tilt, Static and Dynamic Exercise in Systemic Hypertension 
RODERICK |. JONES, ROBERT S. HORNUNG, PETER M.M. CASHMAN, and EDWARD B. RAFTERY 


The duration of the hypotensive effect of enalapril (20 to 40 mg/day) was investigated by means of 24-hour intra- 
arterial ambulatory blood pressure (BP) recording in 15 patients with essential hypertension. The effect of the 
drug on the pressor response to tilt, isometric exercise and cycle ergometry was also studied. Corresponding 
mean hourly systolic and diastolic BP values were significantly reduced (from p <0.05 to p <0.001) for 18 hours, 
although 4 patients demonstrated an increase in BP. There was a significant decrease in systolic BP during tilt 
and a reduction in systolic BP during isometric and dynamic exercise. Heart rate during free ambulation and 
physiologic testing was unaffected by enalapril. The incidence of side effects was low. Enalapril administered 
once daily may be an effective form of antihypertensive therapy but there is a group of patients who are unre- 
sponsive to therapy with converting enzyme inhibitors. 


CONGESTIVE HEART FAILURE 


1539 RO13-6438, A New Inotrope-Vasodilator: Systemic and Coronary Hemodynamic Effects in Congestive 
Heart Failure 


PAUL A. DALY, KANU CHATTERJEE, CHRISTIAN E. VIQUERAT, WILLIAM W. PARMLEY, 
DEIRDRE CURRAN, MONTE SCHEINBAUM, and SHERYL ANDERSON 


Systemic and coronary hemodynamics and transmyocardial norepinephrine release were determined before and 
after administration of oral RO 13-6438, a new inotrope-vasodilator agent, in 12 patients with severe chronic con- 
gestive heart failure. Improvement in left ventricular function was evident from a marked increase in cardiac 
index (from 2.09 + 0.45 to 3.30 + 0.73 liters/min/m?, p <0.01) and a decrease in pulmonary capillary wedge 
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pressure (from 26 + 7 to 16 + 8 mm Hg, p <0.01). Myocardial oxygen consumption remained unchanged, but 
the ratio of minute work/myocardial oxygen consumption increased significantly. Aithough average coronary 
sinus flow did not change, coronary sinus venous oxygen increased and arterial-coronary sinus oxygen differ- 
ence decreased, suggesting a primary vasodiiating effect on RO13-6438 on the coronary vascular bed. Net 
transmyocardial norepinephrine release did not change, despite the marked hemodynamic improvement. These 
findings suggest that RO 13-6438 has the potential to cause marked improvement in left ventricular function and 
efficiency in patients with severe refractory congestive heart failure. 


VALVULAR HEART DISEASE 


1545 Complex Arrhythmias in Mitral Regurgitation With and Without Mitral Valve Prolapse: Contrast to 
Arrhythmias in Mitral Valve Prolapse Without Mitral Regurgitation 


PAUL KLIGFIELD, CLARE HOCHREITER, HARVEY KRAMER, RICHARD B. DEVEREUX, 
NATHANIEL NILES, RANDI KRAMER-FOX, and JEFFREY S. BORER 


Frequent and complex atrial and ventricular arrhythmias were found by ambulatory electrocardiography in 31 
patients with nonischemic mitral regurgitation. Arrhythmias were equally prevalent in the 17 patients with under- 
lying mitral valve prolapse and in the 14 patients with other causes of regurgitation. However, arrhythmias in 
both mitral regurgitation groups were more frequent and complex than in the 63 patients who had mitral pro- 
lapse without important regurgitation, particularly with respect to ventricular couplets, salvos and ventricular 
tachycardia. 


CARDIOMYOPATHY 


1550 Quantitation of Lymphocyte Subsets by Immunofluorescence Flow Cytometry in Idiopathic Dilated 
Cardiomyopathy 


JEFFREY L. ANDERSON, JOHN F. CARLQUIST, and RYUJI HIGASHIKUBO 


immune regulatory abnormalities have been postulates but not well demonstrated in idiopathic dilated cardiomy- 
opathy (IDC). Accordingly, we evaluated frequency of lymphocyte subsets in a group of patients with IDC (n = 
22), normal controls (n = 22) and patients with heart failure of other causes (n = 18). All sorting was accom- 
plished by immunofluorescence flow cytometry using monoclonal antibodies. No significant differences were 
noted for IDC vs control means for frequencies of total T cells (73% vs 70%), B (la+) cells (36% vs 31%), help- 
er T (OKT4) cells (47% vs 44%), suppressor T (OKT8) cells (28% vs 30%), helper/suppressor ratios (1.9 vs 
1.5; p = not significant) or natural killer (OKT7) cells (9% vs 9%). in contrast, a functional assay for natural killer 
cells demonstrated a reduced median activity score (p <0.02). Frequency of lymphocyte subsets may be pre- 
served in IDC, but functional abnormalities, potentially reversible, may occur. 


CONGENITAL HEART DISEASE 


1555 Operative Repair of Coarctation of the Aorta in Infancy: Results With and Without Ventricular Septal 
Defect 


JOHN W. HAMMON, Jr., THOMAS P. GRAHAM, Jr., ROBERT J. BOUCEK, Jr., and 
HARVEY W. BENDER, Jr. 


Fifty-one patients with coarctation of the aorta, either simple or associated with ventricular septal defect, were 
treated in a 10-year period. The optimum method of management was subclavian flap repair of coarctation and 
pulmonary artery banding if ventricular septal defect was present. Septal defects were later closed with a low 
risk of mortality. 


1560 Variable Morphology of Ventricular Septal Defect in Double inlet Left Ventricle 
ROBERT H. ANDERSON, PATRICIA A. PENKOSKE, and JAMES R. ZUBERBUHLER 


The precise morphologic characteristics of ventricular septal defect (VSD) in hearts with double inlet left ventri- 
cle were found to differ according to 2 further variables: the side of the rudimentary right ventricle (RV) and the 
ventriculoarterial (VA) connection present. With a right-sided RV and VA concordance, the arrangement was 
reminiscent of that found with classic tricuspid atresia. When there was VA discordance then, whether the RV 


was right-sided or left-sided, the outlet septum was much shorter. Variability in these circumstances depended 
upon the integrity of the right margin of the defect, which was much better formed when the RV was left-sided. 
When the RV was left-sided in combination with VA concordance, we found 2 patterns. One pattern was similar 
to that seen with left-sided RV and VA discordance. In the other pattern the VSD was highly stenotic, the RV 
grossly hypoplastic and there was a complete subaortic infundibulum in the dominant left ventricle. These mor- 
phologic variations have significance with regard to the most appropriate quadrant of the VSD, which is amena- 
ble to surgical resection. 


1566 Morphology of Ventricular Septal Defect in Complete Transposition of the Great Arteries 


RUDOLF J. MOENE, ARENTJE OPPENHEIMER-DEKKER, ARNOLD C.G. WENINK, 
MARGOT M. BARTELINGS, and ADRIANA C. GITTENBERGER-DE GROOT 


In this anatomic study the characteristics of ventricular septal defect (VSD) and associated anomalies have been 
described in 50 hearts with complete transposition of the great arteries. Except for 1 subarterial and 1 membra- 
nous defect, the VSDs were classified in 4 categories. Category A comprises 14 hearts with a perimembranous 
defect extending into inlet and trabecular septum with malalignment of the outlet septum to the right; associated 
anomalies include tricuspid valve anomalies (7) and aortic arch anomalies (6). The 13 hearts of category B are 
perimembranous and extend into the inlet septum; mitral valve anomalies were associated in 11 cases. Cate- 
gory C consists of 13 muscular inlet defects with evidence of spontaneous closure by marginal fibrosis in 11. 
Group D includes 8 muscular infundibular defects, with an associated stenosis of the left ventricular outflow tract 
by leftward malalignment of the outlet septum in 6. The results demonstrate that the spectrum of VSD in transpo- 
sition of the great arteries is different from that of isolated VSD. 


1571 Usefulness of Echocardiographic Assessment of Right Ventricular and Pulmonary Trunk Size for 
Estimating Magnitude of Left-to-Right Shunt in Children with Atrial Septal Defect 


BOUDEWWN DENEF, MONIQUE DUMOULIN, and LUCAS G. VAN DER HAUWAERT 


M-mode and 2-dimensional echocardiographic studies were performed in 42 children with a secundum or sinus 
venosus type atrial septal defect (ASD) and in 20 normal children, who served as the control group. All patients 


with ASD underwent cardiac catheterization. The echocardiographic dimensions of the right ventricle, left ven- 
tricle, pulmonary trunk (PT) and aortic root were measured. The best correlations with shunt size (Qp/Qs) were 
found when right ventricular dimension was expressed by the right ventricular/left ventricular ratio (r = 0.64) and 
PT by the PT/aortic ratio (r = 0.89). The echocardiographic determination of these ratios appears to be useful 
in the noninvasive estimation of shunt size in patients with ASD. 


1576 Upper Limb Malformations Associated with Congenital Heart Disease 
ANGELA E. LIN and JOSEPH K. PERLOFF 


Upper limb malformations are the most common skeletal anomalies in patients with congenital heart disease. 
The cardiac and limb defects may be the only congenital malformations or may be part of a cluster of anomalies 
comprising a ‘malformation syndrome.”’ We propose a classification for these disorders based on the frequency 
and relative consistency of limb and cardiac associations. Our principal objective is to provide cardiologists with 
a comprehensive but practical frame of reference that relates congenital cardiac to upper limb malformations. 


METHODS 


1584 Method for Estimating Right Ventricular Volume by Planes Applicable to Cross-Sectional 
Echocardiography: Correlation with Angiographic Formulas 


THOMAS C. GIBSON, STEPHEN W. MILLER, THOMAS ARETZ, NICHOLAS J. HARDIN, and 
ARTHUR E. WEYMAN 


A 2-dimensional echocardiographic formula (2(A-4ch X L-sc)/3) for calculating right ventricular volume by the 
use of the area and length data derived from 12 human right ventricular casts has been previously defined. Or- 
thogonal planes similar to the apical 4~-chamber and subcostal transverse views of the right ventricle were taken. 
The present study extends the rationale of using this formula by correlating right ventricular cast displacement 
volumes with radiographic images of the casts corresponding to known angiographic views. Four angiographic 
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formulas were applied. These formulas were then correlated with the cast volumes calculated by the echocar- 
diographic formula. Data show that the suggested optimal echocardiographic formula, which provides a good 
practical method for calculating right ventricular volume from standard cross-sectional echocardiographic 
planes, correlates well with volume using derived angiographic data. Accordingly, confirmation in humans by the 
use of angiography is a rational next step. 


CARDIOVASCULAR PHARMACOLOGY 


1589 Electrophysiologic, Hemodynamic and Metabolic Effects of intravenous Bepridil Hydrochioride 


JAMES W. UPWARD, KEIRAN DALY, STEPHEN CAMPBELL, GEOFFREY BERGMAN, and 
DAVID E. JEWITT 


Ten patients received intravenous bepridil (3 mg/kg) during electrophysiologic study. The sinus cycle length in- 
creased from 764 + 56 to 886 + 62 ms (p <0.002). The AH interval increased from 101 + 6.9 to 137 + 4.9 ms 
(p <0.01). The HV and QRS durations were unchanged. The QTc increased from 395 + 13 to 423 + 13 
(p <0.001). The atrial effective refractory period increased from 211 + 8 to 242 + 8.7 ms (p <0.005), and the 
atrioventricular nodal effective refractory period increased from 299 + 26 to 366 + 30 ms (p <0.02). The right 
ventricular effective refractory period increased from 233 + 9.3 to 259 + 8.1 ms (p <0.001). A hemodynamic 
and metabolic study was performed in 9 patients with coronary artery disease. A transient mean decrease in 
dP/dt max from 1,646 + 164 to 1,506 + 238 mm Hg/s (p <0.001) and a mean increase in left ventricular end- 
diastolic pressure of 2.6 mm Hg (p <0.05) were the only significant changes, and both pressures had returned 
to control levels after 15 minutes. This profile of powerful electrophysiologic and minor hemodynamic changes 
indicates a potentially useful role for bepridil in the acute management of supraventricular and possibly ventricu- 
lar arrhythmias. 


EXPERIMENTAL STUDIES 


1596 Effect of Intact Endothelium Against Platelet-induced Coronary Artery Spasm in Isolated Rabbit 
Hearts 


RICHARD J. BING, WOLFRAM BURGER, J. MICHAEL CHEMNITIUS, MAYTHEM SAEED, and 
MARIANNE Z. METZ 


Effects of collagen-activated rabbit platelets on coronary arteries with and without intact endothelium were stud- 
ied in an isolated rabbit heart preparation. The diameter of the obtuse marginal coronary artery was determined 
by means of gated color arteriography. Endothelial denudation was accomplished by scraping the arterial lumen. 
injection of non-collagen-treated platelets failed to constrict coronary arteries. injection of collagen-activated 
platelets caused vasoconstriction of denuded arteries in 10 of 14 cases. In 6 preparations occlusion was com- 
plete, lasting up to 16 minutes. In arteries with intact endothelium, no vasoconstriction occurred upon exposure 
to collagen-treated platelets (n = 6). Total coronary vascular resistance increased only in the presence of coro- 
nary spasm. The report presents additional evidence that integrity of the endothelium prevents coronary artery 
spasm. The results support the hypothesis that vasoactive substances released from aggregated platelets may 
contribute to the pathogenesis of coronary spasm. 


1601 Sinus Rhythm Mapping in Healed Experimental Myocardial Infarction: Contrasting Activation Patterns 
for Inducing Ventricular Tachycardia Versus Fibrillation 


JAI B. AGARWAL, FRANCO F. NACCARELLA, WILLIAM S. WEINTRAUB, and RICHARD H. HELFANT 


To define the underlying electrophysiologic substrate for the inducibility of ventricular tachycardia (VT) vs ven- 
tricular fibrillation (VF) in 1-week-old experimental myocardial infarction, epicardial and transmural mapping 
was performed in sinus rhythm in 22 dogs. Ventricular arrhythmias were induced by the S,;S2Sz technique or 3- 
to 5-beat burst pacing. Severe and extensive delays in activation in sinus rhythm were present both in the epicar- 
dium and transmurally in VT dogs as compared to VF dogs. VT dogs usually had transmural infarcts and VF dogs 
had subendocardial infarcts. It is concluded that inducible sustained VT in the dog is usually associated with a 
large, transmural infarct and extensive areas of marked delay in activation. 


1609 Effect of Ibuprofen on the Healing Phase of Experimental Myoczrdial Infarction in the Rat 


RICHARD O. CANNON, Ill, RENE RODRIGUEZ, EDITH SPEIR, MARIA YAMAGUCHI, JAGDISH BUTANY, 
BRUCE M. McMANUS, ROBERTO BOLLI, and VICTOR J. FERRANS 


The healing phase of myocardial infarction is initiated by proteolysis of necrotic myocardium mediated by neu- 
trophils, followed by infiltration of fibroblasts and deposition of collagen. The effects of ibuprofen, a nonsteroidal 
antiinflammatory agent, were tested in rats, an animal model for large transmural myocardial infarction, with 
substantial thinning of the subsequent scar. Rats treated with ibuprofen had less collagen degradation in the in- 
farct region at 24 hours, and greater collagen deposition in the infarct scar at 21 days compared to untreated ani- 
mais. There was no difference between treated and untreated animals with respect to infarct size, degree of scar 


thinning or histologic appearance of the scar. There was no deleterious effect of ibuprofen on the large transmu- 
ral infarct of the rat. 
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